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Preface 



The important relationship of linguistics to reading has long been recognized 
but seldom has it been adequately exploited. Many linguists feel that vyhen 
people read, they call on what they know about language form and use in 
ways which we, as yet, little understand. Many reading specialists, likewise, 
feel that reading is some type of language, processing operation in which the ' 
language takes the form of print on the page. Although both the fields of lin- 
guistics and reading, are concerned with meaning, there has been little sharing 
of ideas across the fields. A great deal of mutual focus, in the past, has been 
on letter-sound correspondent-. This focus has led many teachers to consider 
the contribution of linguistics to be little more than phonology. Some reading 
people, in fact, erroneously think of this contribution as "the linguistic 
approach." 

As the title indicates, this series is dedicated Lo the bringing together, 
of linguistics and reading. It is intended to present/ both technical and prac- 
tical matters which contribute to the comprehension of the printed page. The 
various issues in the series will be theme oriented, centering around a specify 
ic concept or approach for which both the fields of liinguis.tics and reading can 
benef:t. The ultimate goal of the series is to Open/insights abou.t reading to. 
linguists and insights about 1 irvgt^ks^t ics to reading specialists. 



Roger W, Shuy 
March 1977 



Intfoductioni Attention qnd Indlviduol 
Differences in Comprehensidn 

Half a dozen years ago, a massive review of the reading research. literature 
Concluded that "the reading problem" in the U.S. is not explainable in terms of 
the ability to learn- -or the inability to learh--grapheme-phonerae corresponden- 
ces. Rather, it has to do with the difficulties that people have in compre- 
hending spoken, as well as written, messages (Corder, ^1971). This conclusion is, 
of course, completely, consistent with the obvious, but oftentimes overlooked 
observation that the reader »s comprehension of written language depends upon the 
reader's comprehension of language^ 

Understanding of the processes involved in reading comprehension,' and un- 
derstanding of breakdowns and failures in reading comprehension processes, need 
to build upon an understanding of how spoken language is comprehended. There is 
a commoii core of linguistic knowledge, skills, and strategies underlying an indi- 
vidual's reading, listening, speaking, and writing. Inquiry intoXlanguage 
structure, language use, and language variation is. necessary to^ improve current 
procedures for diagnc/sing and remediating reading comprehension problems. There 
are three strong arguments for coordinated inquiry on language and riding com- 
prehension. First, there is the evidence cited above t^at, at the hea\t of ''the 
reading problem" are difficulties in comprehending spoken, as well as wrdtten, 
messages (Corder, 1971). Second, for purposes of diagnosis and remediation, il 
is important to know the extent to which an individual's reading comprehension 
difficulties are dye to problems in dealing with written language specifically, 
or problems in dealing with language, whether spoken or written (Sticht and Beck, 
1976). Third, the evidence of transfer of training from li.stening skills to 
reading skills indicates that skills necessary for reading comprehension can be 
Effectively and efficiently taught as listening comprehension skills; once taught 
, as listening skills, these language comprehension skills are automatically acces-. 
sible to the learner in his reading comprehension activities (Sticht' and James, 

The papers /in this collection provide a number of perspectives on the 
central rple that languag^e plays in reading comprehension. Two themes emerge as 
crucial to deeper understanding of reading comprehension: the role of attention, 
and the role of individual differences^ Research in reading comprehension, like 
research in cognitive psychology, has been far more concerned with individual 
commonalities and far less with individual clif fe:|^ences in the linguistic, cogni- 
tive, perceptual , and affective factors that may have a determining effect on an 
individual's reading comprehension. Arguments advanced in support of the study of 
linguistic variation also applyito the study of variation with respect to reading 
comprehension. / 

' Thfs collection points to the role of attention as an important focal point 
for further/; inquiry into readiiVg comprehension, ivhat the reader attends to, and 
how he allocates his attention /in reading determine the accuracy, depth, and 
efficiency iof his comprehe.nsioii. Very recently, there has been a significant 
convergence by researchers fro^ different fields on attention as a major factor 
in reading/comprehension, read/ing development, and reading disability. This 
introduction provides a brief /discussion of attention as a major factor in 
•reading comprehension, and corilments on the various types of linguistic structures 



attended to by the reader ai; he extracts meaning from written language. Follow- 
ing that, the contributions that each of the papers in this collection makes to 
the study of reading comprehension are briefly noted. 

Attention is a vital control mechanism in our everyday information proces- 
sing activities. We may drive right past a stop sign because we were so engros- 
sed in conversation witli our passengers that we stopped paying attention to our 
driving. IVhile at a lecture, we may "tune out" or stop paying attention to the 
speaker, and then be startled back to attention by the sound of the audience 
applauding. Or we may suddenly realize tliat we have "read*' the last few pages in 
a book without "paying attention," and consequently, we have to reread them. 

Students in some classrooms spend about twice as much time paying attention 
to the teacher a.'j do students^ in other classrooms; the amount of time that stu- 
dents in "slow" reading groups spend attending to the reading task may be far 
less than for students in "fast" reading groups (McDermott, 1976, 1977). The 
amount of time that students spend attending to an instructional task is an 
important variable determining whether or not they learn (IVanat, 1975). A study 
exploring the widely held view that, in the U.S., girls are better readers ;than 
boys, suggested that the sex difference favoring girls frequently found in read- 
ing achievement seems to be mediated by an attentional variable (Samuels arid 
Turnure, 1974). Thus, differences in the allocatiori of attention in the class- 
room seem to underlie sex differences in reading achievement. The observations 
of Mcl^ermott , Waniit, and Samuels and Turnure suggest that, at a "macro" level, 
differences in the allocation-, of attention may be related to performance dif- 
ferences in classroom activities such as reading. 

One remedial reading program worked at training problem readers to direct 
their attention to various linguistic units serving as accesses to comprehension 
"by making attention necessary tQ^. successfully complete the task, the experimen- 
tal Ss werb 'trained' to attend fHeiman, Fisher, and Ross, 1973)." This supple- 
mentary attention training averaged a total of four and one-quarter hours per 
person, spread over a seven-,week period. At the end of the program, che group 
that received the four and one-quarter-hour-long attention-training program was 
more than a full year ahead of the matched control group. Thus, attention was 
shown to be an important force in reading development. A comparison of the 
effectiveness of different strategies for teaching cliildren to reqognize new 
words concluded that "the results of the present study support Samuels' focal 
attention hypothesis that to facilitate acquisition of word recognition responses, 
visual attention must be focused on the printed word [unlike the case of a cbn- 
trasting instructional strategy, in which other visual stimuli competed with the 
printed word for the reader's visual attention] .... I f we apply the focil atten- 
tion construct to reading, high IQ children, who also tend to be the better 
/ readers, seem to learn at a faster rate because tliey focus their attention on 
'the relevant attributes of the stimulus sooner than the low IQ children (Singer , 
Samuels, and Spiroff, 1974)." . 

There have also been "micro" analyses of attention, carried out in labora- 
tory settings. Such studies have shown that- the reader 's allocation of visual 
att(5ntion to a. particular linguistic structure is related ..to factors 'such as 
.the immediate constituent analysis of the sentence, and the predictability of 
that structure from its linguistic context (Wanat, 1968, 1972, 1976A, 1976B). In 
their enumeration of general principles about skilled reading, dibson and Levin 
(1975) identify selective attention to features of words as a first, principle. ' 
Also, "the general principle of differential allocation of attention to specific 
systems with automatization of others applies to many specific types of reading 
(Geyer and Kilers, 1974)." Furthermore, clinical and experimental studies 
suggest that a lag in the development of selective attention may be a common 
factor underlying a i^^jLngc of reading disorders and learning disabilities (Ross, 
1976). Finally, Shuy (1^977) has proposed a framework for a developmental model 
of reading in which the reader's allocation of attention to different kind's of 
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linguistic structi^es describes difFerent stai;es i ,i reading development, differ-./" 
cnt types of reading tasks, and the cf/ects of different instructional approaches. 
(Shuy»a apt term for 'these structures is language accesses to reading. He j/oints 
out that most of these language accesses to reading are, the same languiige accr»s- 
sos that one uses to comprehend spoken language, and that one waulU also use in 
learning'a second language.) Thus, evidence accumivlat ing from a number of 
fields strongly indicates that attention is a major factor in reading comprehen- 
sion, reading development, and reading disability. The types of linguistic 
units attended to by tho reader are determined by the nature of the reading 
task, by how far advanced his reading skills are, arid by the nature of the 
instructional program throu:',h which he was taught to read. Consequently, it 
should not be surprising that thc;fe is evidence .showing that different kinds of 
linguistic units each play a role as readers extract -meaning from written 
language. 

What are some characteristics of the various types of linguistic ^structures 
attended to by readers as they extract meaning from^ written language? These 
. >structures are letters, grapheme-phoneme correspondences, word parts, spelling 
patterns, syllables, morphemes, words, phrases, clauses, sentences, and text. 

Letters, Many children begin learning to read through programs in which 
attention is focused almost exclusively on letter units. IVliether or not /nature 
readers process individual letters in most reading tasks is, surprisingly, still 
being debated. It has been argued that mature readers comprehend text at rates 
that are too fast to permit the processing of individual lettej^ (Goodman, 
1976C); however, it has also been argued that reading, even for the highly fluent 
reader, is a letter-by-letter process (Cough, 1976). Research on visual atten- 
tion in reading provides support for this latter view. Research (McConkic and 
• Rayner, 1976; Rayner, 1975; Rayner and McConkie, 1974) conducted on the size 
characteristics of the visual display from which the reader picks up information 
when reading a text addressed the following question: How large is the area 
from which information can be picked up during a single eye fixation while 
reading? According to McConkie and Rayner, the actual identification of word 
meanings seem^ to occur only for words beginning no farther than four to six 
letter spaces to the right of the fixation point. 

What do these data have to contribute to the debate i^out whether or not 
individual letters are processed in mature reading? If the mature reader can 
pick up the. information necessary for word meaning identification as far to the 
left of his fixation point as he can to the right (McConkie and Rayner say that 
this is four to six letter spaces; we will use the average of five), then he should 
bp able to pick up meaning identification information from 10 letter spaces 
(five to the left plus five to the right) per fixation. Since the mature reader 
averages about four fixations per second (Geycr and Kilers, 1974), the reader can 
pick up .word meanings from 40 letter spaces per second. In a minute, the reader 
can pick up meaning information from 60 times this number of letter spaces, or 
from 2400 letter spaces. Using an estimate of seven letter spaces per word, a 
reading speed of approximately 340 wpm is arrived at by dividing seven letter 
spaces per word into 2400 letter spaces per minute. The optimal rate far compre- 
hending text has been found to be about 250 to 500 wpm (Sticht and Beck^ 1976). 
Since 340 wpm is a very respectable reading rate for an adult, the argument that 
the mature reader can process and does process--but not always--letter by letter 
must be taken seriously. Thus, letters are language a'ccesses to reading that are 
attended vto by beginning and mature readers. 

Graphem^^- phoneme correspondences, IVhile letters are important language 
accesses to reading, they are really just part of a language access to reading, 
since letters' stand for sounds-. The reader, whether beginning .or mature, proces- 
ses letters so as to get to the sounds that make up the meaningful units of his 
spoken language. The importance of grapheme -phoneme correspondences as a lahg- : 
uage access in mature reading comprehension is still being debated. On the one 
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hand, thoro is the conclusion of the irrs-- Berkeley literature review .(Corder, 
1971) mentioned earlier that the U.S. reading problem is not explainable in 
terms of graphomo-phoneme correspondences, and there is the view that the mature 
reader goes directly from print to meaning (I*. Smith, 197?>). On the other hand, 
there have been detailed diagnostic analyses of reading comprehension difficul- 
ties showing that part of the problem, at least for some readers, involves 
grapheme-phoneme correspondences' (Sticht and Beck, 1970), and there has been 
research sho,wing that the view that mature readers go directly from print to 
meaning holds for special situations unlike most reading comprehension tasks 
(Kleiman, 1975). 

Word parts. Children differentially attend to word- parts in reading (Weber, 
1970A, 1970B). A word's beginning letter is the most important cue to rOcogni- , 
tion for children learning how to read, the last letter is next most informative, 
the middle of the word is, the third most relevant cue. Word shape is the least- 
used cue for the sample" of children tested (NUwrchbanks and Levin, 1965). When 
this study of cue-typo attended to was extended to *'d i sadvantagod" ki ndcrgartners 
with no reading training, it was found that no cue was prefered; when adults 
were tested, half used a decoding-to-speech strategy, while the other half 
reported they tried to match by overall word shape--<trategics not employed by 
the sample of children (lUumberg, Williams, and Williams, 1969). The differences 
in type of cue used by the three age groups indicate that the language accesses 
attended to are determined in part by one»s reading developmental stage. The ' 
finding that half the adults depended primarily on one strategy, ^ while the other 
half depended primariily on another strategy indicates important individual differ- 
ences in attentibnal , ..and other information extraction processes in reading. 

Spellir.g patterns. Deaf subjects are more successful in reading pronounceable 
than unpronounceable letter sequences (Gibson, Shurcliff, and Yonas, 1970). 
Since the subjects were either congenitally deaf or had become deaf very early 
in life, tliey could not be using grapheme-phoneme correspondences to perform 
better on some" of these letter strings. The reader (hearing as well as deaf) may 
be utilizing orthographic constraints in addition to, *or instead of, grapheme- 
phoneme correspondences. A spelling pattern is a sequence of letters that maps 
invariant ly to a sequence of sounds. . This property makes spelling patterns 
important functional units in mature reading and in reading acquisition. 

Syllables,' There is evidence that syllables are important linguistic units 
in reading. The response delay for syllables is smaller than the response delay 
to the initial phonemes of the syllabic (Savin and Sever, 1970). Reaction times 
are fastest for the identification of two-syllable words, next fastest for initial 
syllables, and slowest for initial phonemes (Foss and Swinney, 1973). Response 
delay in same-different judgments increasels with the number of syllables in the 
items being judged (Klapp, *1971) .* Also accuracy of letter identification in two- 
syllable words is worse than for words of one syllable (Spoehr and Smith, 1973), 
Thus, syllabic units have properties that affect perceptual processing. A theo- 
retical basis, for, and some pilot attempts in teaching child- en beginning reading 
skills with the syllable as the basicunit, are discussed by Gleitman and. Rozin 
(1973). 

Morphemes.' It has been argued that an important language access to reading 
is the word's structure units or morphemes--stem, prefix, and suffix, and that 
when these units are classified according to their final vowels and consonants, 
they can be arranged into six groups--an arrangement resulting in spelling and 
pronunciation principles with a negligible number of variations (Wolf^ 1974). 
Wolf cites evidence that, in Knglish, there are only 11 common suffixes, and that 
14 prefixes account for 80 percent of the occurrences of prefixes in English 
usage. She estimates that highly educated English speakers use about 2100 
morphemes, and that the average person uses about 1000. Evidence that morpheme 
units are attended to in beginning reading is provided by Soderbergh (1976, 
1977). ' 
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Words. There can be little argument that written words are important 
language accesses to mading for mature and beginning readers. A study of kinder 
gartners» attention and matching skills showtd that the children's scores for 
visual matching tasks involving single letters were significantly greater than 
for letter clusters; however, the kindergartners » scores for single-letter tasks 
did not .differ significantly from their scores for tasks involving the matching 
.of whole words (Wanat, 1977). Thus, a word may be as easy vo attend to and per- • 
ceptually process as a letter, for children as well as adults, for it was long 
ago established that very quickly flashed words can be recognized as easily as a 
single letter (Cattell, 1886). 

Grammatical category is a property that is attended to-by the reader as he 
extracts meaning from written language, as shown by the tendency of adult 
readersjLQ make substitutions that preserve the part of speech of words in text 
(Runfelhart, 1976). An analysis of oral reading errors of first graders con- 
cluded that "the frequency of errors on a given part of* speech was proportional 
to its frequency in the text (Weber, 1970A)." However, re-examination of these 
data showed different error rates for different grammatical categories (Wanat, 
1977). Wanat 's re-examination shows that the error rate for verbs is approxi- 
mately half the error rate for personal pronouns, common nouns,' and function 
words. , The verb error rate is somewhat smaller than -the error rate for proper 
nouns. This- re-examination of Weber's data suggests that, for beginning readers, 
the verb may be more resistant tc change than other grammatical categories. 
With respect to mature readers, the verb was the grammatical category most 
resistant to having it$ part of speech changed by readers* substitution errors 
(Kolers, 1970, 1972). 

The length of a word is another property that is attended to by the reader 
as he extracts meaning from written language (Hochberg, 1970B) . Word length is 
a cue to the kind of information conveyed by a word (e.g., function words are 
short while content words are long) <. The length of a word is also a cue to the ^ 
amount of information conveyed by a word (Goldman-Fisler, 1969). She found that 
informativeness was directly related to word length, and that cognitive (a^S 
opposed to grammatical) pauses in spontaneous speech were related to the unpre- 
dictability (informativeness) of the following word. Thus, Goldman-Eisler iden- 
tified two pause systems operating in spontaneous speech--cognitively determined 
pauses and syntactically determined paus2s. These same two pause systems have 
been identified in the visual pauses that .the reader makes as he allocates his 
attention, to text (Wanat, 1968, 1972, 1976A, 197.68). 

Interword spaces are another property that is attended to by the reader as 
he extracts meaning from written language. When interword spaces are filled in, 
the loss o,f cues to word boundaries interferes with the reading fluency of older 
children, but does not have the same adverse effect on the reading of younger 
children (Hochberg, Levin, and Frail, 1966). 

Phrases, The phrase is a linguistic structure that functions as a language 
access^ to reading foi- mature readers more so than for younger readers; the 
linguistic unit that mature readers "work on" in their short-term or working 
memory t^nds to be ;a phrase (Schlesinger, 1969) . Evidence that phrases are 
treated as units in readers » allocation of attention to text comes from data 
showing that regressive eye movements tend to take place within, rather than 
across, phrase units (Kennedy, 1967), and from additional data showing that the 
reader's visual scanning of sentences is sensitive to their immediate' constituent 
analysis (Mehler, Bever, and Carey, 1967; Wanat, 1968, 1972, 1976/*, 1976B) . v 

Clauses, It has been argued that the clause is the most significant lang- 
uage access to reading: "...meaning can be derived from written language only 
when underlying clauses and their interrelationships have been inferred. Thus, ' ' 
the most significant unit in reading is not the letter, word, or sentence, but' 
the clause. .. (Goodman, 1972).;'^ A study of the high speed extraction of semantic 
features explored the role of" the clause in reading comprehension (Wanat, 1977). 
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This .study /Showed that tho ahility of* mature roadors' to correctly extract the 
semantic features of words from particular i'riimmat i ca 1 catej»orics depended upon 
the type/of clause In wliich tnat item appeared, 

slmtvnces. Another lir^juistic unit whose properties affect the reader* s 
allocjation of visual attention is the sentence. Sentence types tliat are less 
St nlctu rally predictable i'ecpjire more visual attention on tlic part of mature 
ner^ders (Wanat, 1908, 1972, H)7bA, 1970B). Also, the ability to deal witli tho 
Xlnguistic properties of sentence units differentiates between better and poorer 
young readers, for while both good and poor first grade readers show etjual lin- 
guistic skill in substitution errors that are grammatically appropriate to the 
part of the sentence {^receding tlicir mistake, tlic good readers are far more likely 
to go back and correct a mistake tliat is grarmnat lea 1 1 y inappropriate to the part 
of the sentence following tlieir mistake (Weber, 1970A, 1970B). A study of the 
effects on a sentence meaning of oral reading errors made by second and third 
graders in a remedial reading program showed that the number of errors that 
rendered sentences ungrammat i ca 1 was significantly greater than the number of 
errors that maintained senten.ce graimuat ical Ity while either retaining or clianging 
sentence meaning; however, the occurrence of errors destroying sentence grammati- 
cality was reduced 45 percent In tiie course of a supplementary instructional 
program, showing that young remedial readers can be taught to attend to the lin- 
guistic properties of sentence-level units (Wanat, 1977). 

Text — beyond the sentonco, 'I'hc information in larger blocks of discourse is 
comprehended, stored, and retrieved by generating a "scenario" that holds the 
Information together (Anderson, 1976). .Study of the effects of inter-sentOnce 
const ra int s • on the size of the linguistic unit that mature readers "work on" in 
short-term memory Indicates that the connectedness between sentences Characteris- 
tic of most texts Increases unit size, and tliat this effect was significant at the 
O.OCS level; however, tlic magnitude of differences in processing unit resulting 
from manipulation of with in-sentcncc linguistic constraints was two to five times 
as y.reat as the magnitude of differences in sir.e of processing unit resulting from 
manipulation of Inter-sent once constraints (Wanat, 1977). Thus, while the inter- 
sentence connectedness of most texts does affect the size of the linguistic unit 
processed in the reader *s short -term memory, differences in linguistic constraints 
operating within sentences have a far more potent effect on the size of the read- 
er's linguistic processing unit. With respect to younger readers, the number of 
errors made on a text arc, not surprisingly, related to the linguistic properties 
of that text (Wanat, 1977] ; 'however, wh<ethcr those linguistic properties deal 
with i ntcr-sentenco relations (as was the case in the slze-of-unit study, above) , 
or whether those properties deal solely with units no larger than the sentence, 
is not clear. 

It can be argued that I ingu 1st ic-cogni t Ive operations such as "inferencing" 
can serve as important language accesses to rcadin>:. Whether or not one agrees 
with this, and whether or not one wishes to deal with linguistic units larger 
than--or even as large as--scntcnccs as language accesses to reading, depends 
upon one's definition '>f reading, and one's beliefs about how higher levels of 
reading skill should be developed. As one moves away from consideration of such 
smaller-sized language accesses to reading as letters, grapheme-phoneme corres- 
pondences, and spelling patterns--units that would not exist without a written 
form of the language--and as one moves toward large-size linguistic units, it ' 
becomes less clear that one can refer to these larger units as language accesses 
to reading without adding the qualification that they are also accesses to compre- 
hension of spdkeji language. In this view, operations such as inferencing would 
not be referred to as language accesses .to reading, but as language accesses to 
me^niag. Operations such as inferencing are broader linguistic-cognitive pro- 
cesses not limited to ^reading. Also, it can be argued that the comprehension of * . 
relations between an<l within sentences is not specific to reading. Given the \ 
evidence that when a new I ingu,i3t ic-cognit ive competency is added through listenA ' 
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ing skills development,, it automatically becomes iic^iiesslblo in the learner's 
reading activities (Sticht and Jamos, 1977), It is reasonable to ar^uc that the 
learner's oral Ij^niuago skills be used to develop as many lan^jimfio accesses to 
meaning as possible, and that the transfer of training principle be depended upon 
as the vehicle for making th<^sc linguistic skills accessible In the learner's read- 
ing. The transfer of training evidence, and the utility of this principle for 
reading development, undorltnes the need for coordinated invjuiry into language 
I and reading development, and it underlines the importance of inquiry into lang- 
uage as a means to analyzing reading comprehension. Following are brief notes on 
the contributions this collection makes to the analysis of reading comprehension. 

The first two papers ih this collection consider different approaches to the 
analysis of reading comprehension difficulties. Mackworth studied good and poor 
readers in grades two, four, and six, using a number of cognitive and behavioral 
measures to diagnose information processing breakdowns and delays. His analysis 
of these readers led him to ask: "Why do the poor readers have this great diffi- 
culty in predicting a missing word from the verbal context?" He found that,/ 
because of their difficulty in visually linking words, the worst readers had a 
very poor mental pattern of a sentence, itowever, the difficulties of the p9or 
readers were not due to visual problems, for there was no real difference between 
the performance of good and poor readers on a non-verbal pictorial task. Mackworth 
concludes that the poor readers he studied are stimulus-bound word-callers, i while 
the good readers are sensitive to verbal context and can predict what will jcome 
next. His study shows the kind of information that can be gained by studying 
reader's attentional processes, and it also shows the need to analyze individual 
differences in comprehension. Finally, Mackworth discusses the hypothesis! that 
one cause of poor reading may be delayed development of the brain structur^es 
responsible for the production of purposive behavior, and for the creation' of 
general intentions and plans. 

The paper by Fisher and Smith outlines procedures for identifying th'e causes 
of an individual's reading comprehension difficulties. Th^ir paper continues the 
discussion of attentional processes and individual difference as major issues for 
reading comprehension research by stressing the need for understanding how differ- 
ences among individuals account for .differences in comprehension perform^-^iice with 
respect to a given text. Fisher and Smith discuss four influences on th<| reader's 
creation and development of relational structures to hold together--and nlake sense 
of--the text components he tries to comprehend. Next, the authors consiier 
influences on word processing and the effects on comprehension of specific. word- 
processing difficulties. Finally, they consider the effects of decodingj speed on 
comprehension, pointing out that readers who have to allocate relatively! more 
attention to decoding processes will be relatively less able to attend t'o and 
p?ocess higher levels of information necessary for accurate and efficient text 
comprehension. 

The next two papers deal with conunonalities and individual differences iden- . 
tified by research on language learning and some implications of that research for 
reading. In her paper, Menyuk points out that while the sequence in which partic- 
ular linguistic structures are acquired is similar for children within a given lin- 
guistic community, there are important individual differences in the rates at 
which structures are acquired. Also, there may be important differences in the 
levels of analysis of sentence structure that different children are able to 
attain. - These individual differences at the time of entering school may produce 
differences in the acquisition of reading. Menyuk's views about the possible 
affects of individual differences in oral language development on reading recall 
Mackworth 's' views about the possible affects of individual differences in the 
development of attentional processes on reading. 

Following Menyuk, Wanat explores implications for reading of some research 
in developmental psycholinguistics. Specifically, he considers research strate- 
gies for studying commonalities and individual variations in the linguistic 
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units used by readers to comi»r»;lH lul print, l irst. he aryuies that resojireh 
methodologies of developmental psyehol iiiyju i st s such as Hrown ami Soderherv',h 
aoud to be used extensively by roadiim researcliers and tea^-hei's to i;ain a hotter 
understand inyj ol' reading acquisition. Second, that the t ext-eomprehe!is ion strate- 
gics of monibers of different laniiuaj:e-haekV,»*ound I'.roups need to be studied to 
see if there are s i ^',n i f i cant jiroup and individual differences In the t>^)es of 
linguistic units attended to and compreheiHled . I'or this research, Wanat, like 
Mnckworth, advocates use of 1 i ne-of -s i ^Ii^ measures-- that is, cjualitative and 
quantitative measures of the reader':', allocation of attention to different kinds\ 
of I Ingulst i t;, ini its. 

The next two papers explore cojiuitive style i'actors in communication and 
comprehension. Cioldl)er^'s j)aper deals witli issues in the assessment of individual 
cognitive styles, and with prol)lems of communication and meaning;, i^tauffer's 
paper emphasizes the* n-iture and development of intention and curiosity as cog- 
nitive controls influencing; Inoth comprehension and thinking activities. Goldberg 
contrasts (a) the emj^hasis of mucli ps\ chol i nj.',u i st ic research on individual com- 
monalities as opj)osL\l to individual variations with (I)) tlie emphasis of much 
psychological assessment on an individual's i-niquene.^s witli I'^^spect to cognitive 
or personality characteristic us opposed to commonalities across individuals. 
He discusses rese^ireh on components of co^initiv.* styU- such as selective atten- 
tion, and rosea rcli on rclat ionsliips of tliesL^ components to language Dcbavior and 
to reading comprehension. 

Stauffer notes tliat a basic element in strategies for learning is intention. 
His further comment tliat the i)urpose of the reader determines the nature and 
depth of in s achievement, underlines tlic two themes in rhis collection of what 
the reader attrnJs to and individual di ffvrcnvos as major influences on reading 
comj)rehens ion . Stauffer 's examination of tlu^ role oi* intention in reading, and 
of individual differences iti the nature and development of intentions, rcca'lls 
Mackworth's hypotliesis that differences in reading may be caused by individual 
differences in the development of those brain structures responsible for the cre- 
ation of general intentions and plans. He maintains that reading is a form of 
thinking, and tliat strategies of thinking must be learned, and therefore can be 
taught. His paper considers instructional implications flowing from these views. 

. Smithes paper discusses the t>'pes of linguistic units attended to in 
beginning reading.' He comments on the limitations of look-say and jihonic ap- 
proaches, and notijs that reading comprehension difficulties in the intermediate 
grades may result from excessive attention in the earlier grades by teachers and 
students to plionic principles as thu strategy for decoding. He arguts ,that lin- 
guistic context is an im[)ortant source of information tliat should be attended to 
even in the early stages of reading. He suggests that cliildren be trained in 
kindergarten and first g#ride in the use of context on an oral /aural plane, so 
they will feel comfortable with the use of linguistic context for decoding as 
soon as they begin learning to read, Siiiitli discusses tlie types of informatioM 
available in texts that decoding strategics can Iniild upon, and lie identifier 
the strategies that \ ield tlie greatest effieiericy in decoding. 
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The line of sight camera can tell us j/ust where a poor reader is having diffi- 
culty. The Reading Aloud Fixat ion TLfhe (It.AFT) score indicates how long, on the 
average, .e$ich look is^ at the read ing /material , The RAFT score permits an esti- 
mate 0^ the number of words that the/child can link together in his fast-fading 
.visual iniagc or iconic store. This /initial image lasts for little more than a 
seconcJ> and during that brief poriofl the words must be coded out into short-term 
niemory- / 

Twenty-two children, aged 8 t6 12 years, in Grades two, four, and six, were 
studied- Half of rhem'were known /to be poor readers. The RAFT scores for indi- 
vidual children were closely corri^latod with both their reading skills and with 
their ability to identify a word /t'lat was missing from a simple sentence. There 
was a correlation of;+0.94 between the RA.FT scores and the time taken to find 
the missing word among six alter/iative answers. 

iVhy do the poor readers have- this great difficulty in predicting a missing 
word from the verbal context? 'Flic RAF'^ scores for the best readers were just, 
under 0»5 seconds, but the R^XFT/ scores for the worst " readers were twice as long. 
Thus'the best readers might be /called "two-worders, " since, they could easily 
hold two words together in the/ one-second iconic store, while the worst readers 
were "one-wordcr? . " These woTfst readers were unable to link two words together 
visually* since the first word would have faded from the iconic store before the 
seconcJ word could be added to/ it. (These estimates are based on the assumption, 
taken from the literature, that one visual fixation processes on the average no 
more than one word at the lo/to 12-year-old level. 

Because of this difficulty in visually linking words, the worst readers had 
a Very Poor mental pattern df sentence. The one-worders took as long as 20 
seconcJ^ to locate the correct word while the two-worders made about 40 percent 
errors on matching two worcys shown side-by-side and the best readers made only 
five percent errors. One-wordors took throe minutes to read a passage which ZAe 
two-worders managed in half a minute. There was, however, no real difference 
between the two groups in their ability to do a nonverbal pictorial task. This 
suggested that the differences in the reading task performances were not due to 
motivational differences. 

The one or two words held in the visual store are average estimates. It has 
been shown by earlier workers that the good readers* eyes led their voice by 
about two-and^ne-hal f words on the average. At the beginning of the sentence 
the lead averaged three words, dropping later to two words. Poor readers, how- 
ever, mai/ntained a steady one-and-one-half word eye/ voice span. (Adults show 
spans of three to five words.) 

The one-worder is a stimulus-bound word-caller, but the two-worder is sensi- 
tive to Verbal context and can predict what will come next. The ability to re- 
call the sequence of words is known to be a function of the frontal lobes. 
Therefore, it seems likely that one of the causes of poor reading is the delayed 
deveiopnient of the frontal lobes. This may be why seme children are slow to 
become self-ruled readers, able to go beyond the information given. 

HISTORICAL BACKGROUND 

Nearly everyone knows thut the eyes jump across the printed page by leaps 
and pauses. The Jiistory of this phenomenon has also progressed by leaps and 
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pauses. Indeed, across a century of research it is a story of interest which 
has waxed and waned. "A feast of ideas has been followed b/ a famine. It is just 
55 years since Buswell (1922) liablishej his work on the relation between eye move r- 
ment in reading and the intellectual processes of the reader. He showed that long 
fixations are symptoms of intellectual difficulty on the part of the reader. "The 
mental process of the reader is engaged in an effort to analyze the word, during 
which the eye increases the duration of its fixa 'ons in order to give time for 
the reader to arrive at a final solution of the difficulty (Buswell, 1972)." 
During the same year Judd and Buswell also reported that the requirement to para- 
phrase printed text greatly lengthened fixation durations as compared with the 
simple requirement to read the text. Vhis additional cognitive requirement nearly 
doubled the length of the visual pauses. Dearborn (1906) had found earlier that 
j^auses were longer on the first reading of a passage than on tlie second reading 
of that same passage (also see liuey, li^OS) . 



The Pause Is Mightier than the Move 

Carmichacl (1957) iiummarized the theme of this chanter during his address to 
the 15th International Congress of Psychology at Brussels. "Eye movements can be 
useful in establishing the temporal li^mits for some of the higher brain functions 
that are basic to the intellectual act of the comprehension of meaning i.i read- 
ing." Ever since I heard tliis statement, I have wondered why even after 55 years, 
the idea has not been fully accepted. 

^ The scientific world has long tended to neglect the pauses made by the eyes 
'in favor.-o'^- the eye movements. Ws therefore need to consider that it is almost 
100 years since Javal C 78) described some of the earliest eye movement studies 
. ever undertaken. He sat doWn and watched the. eyes of children while they were 
reading. To assist him he used such specialized optical devices as a mirror and 
a magnifying glass. He discovered that the eyes did not sweep steadily over the 
page, but moved in jumps. (The fruitfulness of behavioral research is often in- 
versely proportional to the complexity of the equipment.) 

Although Javal discovered the pauses, it is something of a his;:orical 
tragedy 'that JaVal chose first of all to talk about the jumps: "Les n\ouvehients 
saccades des yeux." By suggesting the motor movements were the more important 
aspect of visual behavior, this early work by Javal set the stage for others, 
despite the fact that Javal himself did later pioneering studies on the eye 
pa.tses in relation to reading. The dramatic rush of the eyes from A to B has an ' 
appropriately Parisian glamor and a flashing appeal. These attractions have too • 
long obscured the fact that the eye.s move in order to rest on a new object. We 
travel in order to arrive. ihe hours that we spren'd at home, at work, or sight- 
seeing in a new city are the important ones, not the time spent in traveling. 
Similarly, the eye moves in order to arrive at a new place where it can gain 
information during its pause. We can therefore discover how the brain is direct- 
ing the eyes by observing where and how long the eye pause rests on the outer 
world. The study of the placement of the eye pauses can tell us what we wish to. ' 
know in cognitive research, especially in reading-related- tasks . In particular^ 
we can discover how words, phrases, or sentences interact with the reader's 
experience. 

During the whole of the 20th century, 'lata have been accumulating to su{5port 
the idea men^J^ned by Huey (1908) that "rtost of the reading time is used in a*\^ 
fixed gaze on the"T>agc,,but an inconsiderable portion of the time is used in the^ 
eye movements." IndeedT^lfeHplxall the reading time is spent with the gaze vir- 
tually at rest. This fact makesTt^-aU^^e more surprising that it is still 
necessary to enter a strong plea for thes^jrious^consideration of the visual 
pauses as a source of interesting data for cognitiVe^sste^earch. The move exists 
only for the purpose of allowing^ the pause to occur in the"^ce-n:^ct place. 
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Line of Sight Research Is Different from Eye Movement Research 

New te^Tninology is needed to emphasize the distinction between eye pauses 
and eye movement studies. The simplest approach is to talk about iine of sight 
research as distinct from eye wovcmcnt research. Line of sight research deals 
with cognitive studies, while eye Tnovement research deals, with oculomotor con- " 
trol investigations. For instance, Mackworth and Bruner (1970) and Mackworth 
and Morandi (19.67) describe research aimed at understanding how people think 
. while they look at pictures. On the other hand:, many investigations have. great- 
ly added to Dur understanding of the precision with which the eyes cait follow 
moving targets (Stark, 1968). These are separate areas of investigation with 
distinctly different objectives. 

. Line of sight research methods can give us much information about the 
deUys and the breakdown in information processing that are found in children • 
with reading disorders. By watching where the reader fixes his gaze and how 
long he pauses on a particular word, we can study the interaction between the 
printed words and the stored reader »s experience. In addition, much informa- 
tion can be obtained by special situations in which the reader is asked- to solve 
some^kmd of problem. Such situations maximize the amount of relevant data that 
can be obtained in -a brief recording time. For instance, Wanat (1968/ 1972, 
1976A, 1976B) has presented various kinds of linguistic grammatical patterns and 
has demonstrated by. recording successive fixations the relative difficulties of 
these different arrangements of words. Nodine and Lang . (19-71) '.compared scan- 
ning strategies during paired word comparisons by kindergarten and third grade 
children. The two pseudowords in each pair differed only in the order of the 
two middle letters. The younger children were more likely to move their gaze 
to the unchanging outer letters than were the older children.. The third graders 
quickly learned that only the middle letters were important in making the compar- 
isons. Thus, a brief task could easily demonstrate growth in the ability to 
determine a rule. 

Eye movement research, especially training of eye movements, has very 
little place m the study or teaching of reading. ' hovg and Schiffmn (1972) 
have pointe.d out that "it is not the eyes that read . . the brain/' Dr. Goldberg 
IS a professor of opthalmology . and at the erid'of<tl)e book the autJiorr. quote the 
oti-icial statement put out by the major American Societies of Pe'^diatTics and of ' 
Opthalmology. In this joint organizational statement it is said;'- "'hiere is' no' 
peripheral eye defect which produces dyslexia." The s^.4:ement adds that "no . 
known scientific evidence supports claims for improving the academic abilities..'., 
of dyslexic .children with treatment based solely on visual training (muscle 
exercises, ocular pursuit, glasses [(Goldberg and Schlffman. -m^Df" Goldberg ' 
and Schiffmaji (1972) report an experiment which demonstrated that irregular eye 
movement^oe poor readers became normai-when they had been taught the vocabulary 
of the^piece. which they vv^ere to read. The problem lay in. comprehension, not . in 
uncoordinated eye musclc>. The brain delays the eyes until the text is under- ' 
stood. 7^ 

Bond and Tinker (1967) were therefore completely cdrrect when they pointed 
out that ^ineffective eye movements do not cause reading difficulties but are ' 
•the result of such-dLfficultibs. These authors also noted that "unfortunate 
emphasis on the mechanics of Aye movements tended to direct attention to peri- 
pheral factors as determinants'^ reading performance rather than to the impor- 
tant central processes of perception and comprehension;" However,. Bond and ' 
Tinker went too far in the opposite direction when they denied that'there was any 
point 111 studying eye movements of poor readers: On the contrary, one or two 
nanutss spent b^tbe child in reading aloud as his eye fixations are recorded in 
an eye camera can\9ive a moie precise picture of the general verbal ability with 
print than any other method yet^^evised. Line of sight studies have already 
Ifroved to be importanWor diagnosis. Goldberg and Schiffman have already demon- 
strated the potentiiraf~^hi:s method |og following even slight progress during 
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remedial reading. This'ui;e of the Hyc Camera in helping the poor reader could 
be its most important function; it could help in both diagnosis and therapy. 

Line of Sight Research Liarns Its Place in the Reading Clinic 

We' cannot see what the brain is doing. We can only measure its action 
through measLfring motor responses. We can only know what or how a child is 
reading by hearing what he says or watching where his eyes are pointing, ' If 
we take the point of view that eye movements are directed by the brain in order 
to select information from the outside world, then we can learn a great deal 
about this two-way flow of information by seeing what the eyes select. More- 
over, by watching the eye pauses at, the same time as the voice is recorded in 
reading aloud, the eye-voice span can be determined. This span is the number of 
words between the point fixated by the eye and the word-being spoken. The 
span is longer in terms of words when the material is easier and when the 
reader is skilled, but the duration of this span remains fi.xed at about one 
second for skMled readers (Buswel 1 , 1920; Geyer, 1968), Geyer showed that 
•the eyes may regress or linger on a difficult word while the voice, is steadily . 
reading What has already been processed by the brain through the eyes, Ge)'er 
and Kolers (1974) state that "this remarkable Independence of the visual systetn 
from those processes it subserves is possible only through the temporal buffer- 
:V ing action of the Ready Store, a very brief visuu; store that lasts for a sec- 
ond or so after the eyd has ceased to. fall upon that image in the outer world," 
This iconic store (or Ready Store) was demonstrated by J, Mackworth (1963) as 
retaining the image for one second or so, during which time the subject could 
repeat digits from a. tachistoscopic exposure,, with an accuracy of 90 percent or 
better. .. " 

Prediction and Ilaoituation 

Skilled reading is character i zed by effective prediction. People, seldom 
look, without looking forward in time. They have dec ided . where they will look 
next before they move their eyos, and they have also decided what they expect 
to find when they do make a visual leap onto the next important object or word. 
Mackworth, Grand'.taff, and Pribram (197.'5) found that normal children soon turned 
their eyes away from a novel event; once tliey had decided that it was not goirtg 
to ciiange again, they looked away to sec , what* elsr. might be new, Out children 
with speech disorders were either very slow to notice the new event, or' else 
they lockovl onto it, and were unable to di^.engage. It appeared that these 
children '.with speech disorders were unable to form ^b" interna I model of a new 

/ event, which would free them from the need to keep on"l^)Oking at it. Choice 

behavior that involves prediction needs to be studied in the reading clinic for 
both diagnostic and training purposes. The brain predicts what will come next 
V 5n thp stream of words, find then the eyes select the area that will confirm or 

, ' ■ deny the .j>rcdict ion. Thus visual choice ; as demonstrated ;;by lift©vjp£ sight, form^.. 

« an importa: t part of examining children with reading' difficvilt^Cs which include 
Y an inability to predict future words from what has already lieen read. , * -. 

Studiels of .ti.rie of Sight in Relation to Pictures ; * 

The cognitive action, of the brain in directing the eye fixations was 
studied at Harvard in the early IPoOs by Mackworth and Bniner (1970). Adults 
and first grade chi-ldren were coinpared in the way m which they searched blurred 
and sharply focused pictures. ..Fixation times were considerably longer when com- 
prehension was difficult than when the blurred picture had previously been seen 
in sharp focusi In the first case., the fixation., times\ were about 400 millisec- 
onds whon the blurred pictures were seen first, and in the second zirc, the 
fixations lasted about 300 milliseconds when the nature of the picture was al- 
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ready kno\^m. The. five millisecond difference between the mean fi;cation times 
for the adults and children was quite rmall, almost the same reading of about 
33.0 milliseconds being obtained fo^- each. group, for the- initial viewing of sharp 
pictures. This is in marked contrast with the considerable differences between 
the silent reading fixation times, of beginning " readers in first grade (550 milli- 
seconds) and skilled adult readers (2dO milliseconds) . 

Since the publication of the famous book fye Movements and Vision by Yarbus 
(1967), there has been an increase in the use of pictorial situations to study 
cognitive processes by line of sight methods. For example, Vurpillot (1968) 
studied the- growth of normal children's ability to plan their visual scanning 
to suit the situation's needs. Drake (1970) found the value of the line of 
sight approach in estimating the impulsivity of iidults and children. . Baker and 
Loeb (1973) examined the way in \v'hich unfamilia- geometric figures are scanned 
.while Loftus (1972) discovered that representational pictures can be recognized 
in a further presentatipn after only three or four fixations initially. On the 
medical side, Tyler (1969) used line of sight methods to demonstrate that hy- 
• pothesis formation about new pictorial situations is definitely impaired in 
people whose .verbal mechanisms have been damaged by disease. Grandstaff, Mack- 
worth, de la Peha, and Pribram (1974) found that speech-disordered children take 
twice as long as normals to report the presence of a matching shape after their 
eyes rested on the item for which they had been searching, even though the 
report was n)ade by pointing. 

it is surprising that recently the line of sight studies have been largely 
•confined to pictures. It is necessary to redress tht balance by giving equal 
tiro-s to the way in which the line of sight scans verbal nrnt-oriai. The new rec- 
tion has been indicated by .such' cxper inicnts as those of Wan.-'t: .^1968, 1972 1976A 
1976B) and Geyer (1966).'. Such verbal studies should, prove most useful in'study-' 
ing the ways in which verbal processing is impaired. 

USE OF LINE OF-'SIQIT STUDIES IN READING 'rESBARCH . 



The qhild who has d if f icu Lty; in reading does not necessarily have speech 
difficulties, and in fact many, of them are fluent speakers. Therefort^. line of 
sight studies need, to be carried out during reading to discover where th-^se" 
childrje^ have difficulty. Ntuch .has already been done, from the early studic^ of 
such workers as Bu.<iwell (1922) to the major efforts of Tinker. More than a dczen 
of his articles ard linted in the book by Bond and Tinker (1967). Imposing as it 
IS, it would be a mistake to assume that we can now rely entirely on that body of 
evidence. Recent work u^ng ii-ne of sight studies in cognitive psychology, psy- 
cholinguist ies, and deve.loj.).n]iental psychology has sho\^m' how informative and versa- 
tile a tool this method canrT^e. 

However, there is a reni^iV^<*ible lack. of investigatioh on comprehension of ' 
what is read. Even the avair'able tests suffer from critical deficiencies, since 
the questions asked can often be answered by simple memory or paraphrase. Line 
of sight studies can reveal comprehension problems because where there is diffi- 
culty the eye will regress--p'ause for a prolonged period--or move haphazardly 
along the line. This lack of work on comprehension was disclosed during a 
recent major attempt to identify and synthesize the literature of research in 
reading with emphasis oh models (Davis, 1971; Kling, 1971). Many of these key 
references contained new ideas that needto be introduced into reading ^$^udies. 
The ideas came not only from reading-related experiments, but also from inves- 
tigations carried out by workers in, cognitive psychology (Kling, 1971; J. 
Mackworth, 1972; N. Mackworth, 1972) . Participation in this literature analysis' • 
prompted the following experiments on chil^iec^§,pd eight to 12, who were known^ 
to be either ^ood or poor readers. . -''y-f^i^^'^.- 
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An intensive study of children from grades two, four, and six was carried 
out .in a Palo Alto, California school. T'he aim was to discover the ways in 
which poor readers differed from good readers, A range of different , tests was 
used in order to obtain individual profiles of achievement for each child. The 
tests were designed to investigate the different stages of the reading process: 
matching, coding, and comprehension (J, Mackworth, 1972). The teachers selected 
the children to be tested on the basis of their reading ability, with equal 
numbers of children judged as very good or very poor readers. Their general 
intelligence was rated as within the normal range, with a lower limitTof approx- 
imately 100. I 

The material reported here concerns mainly the measure of comprehension and 
includes the use of line of sight measurefnenrs which are so Informative in rela- 
tion to comprehension. The parallel study of matching and coding ha/s already been 
reported In detail In J. Mackworth and Mackworth, 1974. / 

Method / 

Reading Test, The child's reading abi 1 ity was measured by thd standard Gray 
Oral Reading Task H-orm C). Each child was given the passage recommended for his 
grade level. The measure used was the toval t Ime taken to read the passage aloud. 
After, a standard delay, prompting was given where' necessary in tha manner recom- 
mended. J 

. _Bye Camera Reading study, Hach child was tested in the simplified Lino of 
Sight Camera, This equipment allows the child to rest his chin aAd his forehead 
against suitable rests. ■ iVo bite bar is needed,: The record includes the reflec- 
tion o.| the material in the eye of the child, uiiat he is looking) at is seen in 
.the^cerifer of his pupil. In the Reading Aloud Test he was asked 'to read the Gray 

■pral Reading Test (Form A) appropriate for his grade level. Thd scores used 
.Were the total time taken to read the plccealoud and the mean visual fixation 
time In - :onds. : . : 

' ... •The same child w^i's then given .the Gray Oral Reading Test "(Fprm B) and 
asked to read it to himseilf. Hero the time was measured -from the beginning of :. 
reading nntll he. looked away from the material . . This gave a measure of visual 
fixatlo lines In silent reading. I-inally; all the children silently read the 
same stniidard passage from the Iowa Tests of Basic Skills (Multi-Level Edition) 
for Gra.i' . Three to Mne (Form 41. 

Sui t '}sts* The children were divided Into six groups, two from each of tlie 
three gi:jvics: two, four, and six. In grade sl.\ there were five good and five 
poor re.i '. 'fs; in grades two and four , there ^^cre three good and three poor 
readers . r grade. The children included some drawn from minority populations. 

Result s^ ~'/ 

Reading. Aloud Tota± Times:, The total times in^- seconds for reading a pas- 
sage aioud and for reading it silently ^re shown in Figure 1. on page 7, For 
indiv Iduals-, . the reading alQud total times were iisuaily ..almost identical and' in 
much the same rank order whether the test was made during free reading or by the 
Eye Camera. It Is therefore clear that the use of the Eye Camera does not inter- 
fere with reading aloud. The standard method (of timing reading aloud) is an 
effective screening procedure, especially for picking out the worst reador.s, but-, 
this methqd does not enable the tester to rank these very poor readers taking^ 
more than "50 -seconds since they are often quite unable to read the passage. 
Random vocabulary effects are responsible for making total time somewhat impre- 
cise, and merely. a sood screening procedure, 

Silert Reading. Figure 1 suggests that th.e Silent Reading Total Time scores 
show dramatic reductions in the times taken by. the three worst readers, as com- 
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pared with their times on reading aloud, liven when they are reading matcned pas- 
sages, they appear to bo reading much faster than they read aloud. But this 
appearance is most deceiving. The Hye Camera records indicate that the poor 
readers often skipped the last line or so of the test. They even on occasion 
left out the bottom half of the passage, in a frantic effort to turn in an appar- 
ently reasonable score. The poorest readers are mo.st likely to do this, since 
they cannot read the material adequcitely. They seldom took more, than one to one- 
and-a-half minutes as compared with their times of two to four minutes ' for read- 
ing aloud (see Figure 1). Thus the time taken to read materiar sirentXy -rs^a" 
very faulty measure of reading ability, and should never be used. 

Reading Aloud Fixation Time (RAFT). RAFT is a much more important and accur- 
#te estimate of reading ability. For one thing, more measurements are obtain- 
aWe in the same period of testing time. Moreover, those very children in whom ^ 
■ we arfe most interested (poor readers) give us the most data. Poor readers make, 
more pauses within a passage than do good readers; they also pause much longer 
on each fixation than do good readers. The good young reader provides about 50 
.visual fixations of about 0.5 seconds average duration, while the poor reader 
shows an average fixation time of 0.9 seconds, making about 200 .fixations while 
.he 1$ reading the passage aloud fsee Figure 2, page 7). 

■V The RAFT score is less sensitive to undesirable random effects of vocabu- 
lary, because the occasional word that is unknown to the reader is averaged out 
among the 200 readings, most of which deal with familiar words. It is^quite sur- 
pr sing to hear how even the simplest words are read slowly and with a total lack 
of,^,appropriate emphasis by these poor readers ..; Clearly, they can have little 
sense of the meaning of the passage. in future work with this test, it would be ' 
. important to mark the motion picture records while prompting is being given; then, 
the effect of the occasional unknown word can be excluded entirely--or studied 
separately if necessary. At .present the effects of. prompting are somewhat uncon- 
trolled, especially if only total reading time is recorded. 

The RAFT score spreads out. i;h€: children mnre evenly along the scale than 
■ does the total reading time (see F:igure 2). This, is believed to occur because 
the totar reading aloud' time includes the long pauses with unknown words. The 
Child eventually must be prompted, which inevitably introduces a variable related 
to the time that the experimenter allows to elapse before the child is prompted, 
buch prolonged pauses, can be eliminated from the analysis of fixation pauses, 
leaving a more informative average fixation pause which represents the time tal^en 
to read a known word. The good reader reads with his eyes well ahead of his ^ 
voice, so that he can punctuate and emphasize the mater>l according to the 
meanings The poor reader processes the material so slowly that he is looking at ' 
the word that he is/saying. The good reader reads aloud at a speed that is con- 
siderably slower than his silent reading, while the poor reader does not, in 
tact, show much difference between the speeds of reading aloud and reading 
silently, when allowance has been made for the amount of material that he 
actually read, as described' above. v-' ^ . - 

The Reading Aloud Total Time is .useful as a screening test to lucdte and 
D^c??''^'^ ^'^'^ readers. The measurejnent of eye fixations during reading (i e 
^FTJ gives much more information about what actually goes on during reading 
Immediate prompting . for unknown words would be useful during this test since it 
helps to maintain the moralo of the dhild.. ^Ther.e might be something to be said 
for the ipeasurement of eye fixations during silent reading since there is less 
pressure on the child. Tlae relation between the. dur'ation of'Visual fixation 
^imes during reading aloud and reading silently is shown in Table 1 on pace 9 
•On the whole, the fixations are shorter during silent reading than reading aloud. 
?7f k!? ^I?u Wrisons show this change. Also there is a correlation of 

?J .^'T" ^^"^ ^''f^^' °^ ^^"^^ ^^^^i"fi fixations-the RAFT and 

the silenf i:eading visual fixation times. The kAFT scores are more reliable 
because in silent reading the VQ^.y poor readers may just pass their eyes along 
the print without any attempt tp. iikclp5stand it. Another practical point in 
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favor .of the RAFT score is that it can be obtained at the same time -that the 
Reading Aloud Total Time is being measured. *. ---^ 



TABLE 1 
Fixation Times (seconds) 



Child No. 


Reading Aloud 
Gray Form A 


Silent Reading 
G:»'ay Form B 


Difference 
(A minus B) 


1 


0.43 


0.35 


+ 0,08 


2 


0.47 


0.51 


+ 0, 16 


3 


0.48 


0.36 


0, 12 


4 


0.51 


0,40 


+ 0.11 


5 


0.52 / 


0,34 • 


+ 0,18 


• 6 


0.54 


• 0,53 


+ 0,01 


7 


0.58 ■ 


0,48 


+ 0,10 


8 


0.60 


0,50 


+ 0,10 


9 


0.6/ • 


0,60 


+. 0,07 


1^ 


0.63 


1.10 


- 0.47 


.11 


0.70 


0,60 


+ OVIO 


12 


0.71 


0,73 


- 0,02' 


13 


*. .-.0.7^;' 


0,59 . 


+ ,0.20 


14 


' 0.'84 


0,86 


- 0.02 


• 15 


0.95 


0,85 


+ 0..08 


16. 


1.02 


0.92 


+ 0.10 



Correlation Coefficient r=0,71 Mean difference 

Good #l-#8 0,11 sees. 
Poor ^9-#14 0.01 sees. 

,. Relation beV^een Reading Aloud and Silent Reading Fixation Times - 

Grades 4 and 6, N .'16 

The RAFT score has a close relation to more traditional measures of 
reading ability, such as the total, time taken to read a standard text aloud. 
This comparison has been made with all the 22 cnildren tested; part of the value 
of the RAFT score is that it can be applied Qver a wide age range. The data in • 
Figure 3 on page 10 show that the RAFT score. is closely related to the total 
nme taken to read the appropriate passage, A Pearson Product -moment correlation 
coefficient (r) of 0.83 is found between these two verbal ability measures of (a) 
RAFT and (b) total time to read, taken as a mean of the two different passages 
that were read aloud ^(Forms C and A). (If grade , two is excluded, the correlation 
coefticie^t for the 16 children in grades four and six becomes 0,67,) 

The RAFT scores can be used across a wide age range. Even though the ch;Lld- 
ren are given passages to read that are appropriate to their grade level, their ■ 
eye pauses shorten in Quration with increasing age. But within an age group 
there is still a wide range in the duration of eye . fixations, so that there is a 
considerable overlap between different age groups. Figure 3 shows the whole range 
of children from grades two to six, and it can be seen that the grade two child- 
ren have relatively longer RAFT scores in relation to their total heading times 
than the older children, . * 

The Ready Store sets limits to skill in reading aloud, Geyer and Kolers 
(1974). have discussed the way in which the visusl image of words is preserved- in 
a temporal buffer or.Ready Store until they can be processed. But this Ready- 
Store only lasts for about a second (J. Mackworth, 1965). Written words or 
letters will remain long enough . for skilled readers to code three or- four short 
words into sound. In reading, the Ready ^jtore contains a constantly changing 
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Figure 3 



Total Time GRADES 2,4,6 
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h!L°^''°J:**!" '^^ first word in tho^storo fades awav while the most recent word 
being looked at is put into place at the end of the sequence. ,Vnv reduction in 

JateH^? V ^'^^^ S^-^^^^y the ability to reiS thJ 

material as a- connected and correctly segmented piece of prose. 

the J^^r, I ^'^'''"'^ - ' 1^1^^- 7 '■^"'1 '0) indicate that most of 

«Sf ^;orf f . '^^'^ ^•'^ ^^^""''^ °" ^^^'^ fixation, then his 

tttt J ^ contain at most two words. UTien his fi.xations lengthen to mo^e 

IS sounding out each wo^d at the same time that he is readin. it visuallv -^^d 
his .np-at consists of a series of disconnected word. This cm be cle .rl ^ h^^. t 
rhn L'%?n"cf tt ^:n''^^'^"?' ^^^^^^^^^y and Ullu nrno^mal^J 0^ ' 

fixations peJ pa sLi th're"°?' associated with an increased number of 
total H me f.r^!T' u logarithmic relation between RAPT scores and 

total time^ for reading the passage aloud. 

to whI?'wil>'co;S°nex?'' ml Zl' '° "'''^'^ ^">' P-'l-tions as 

stored model is located and used to code the word „ "-^^ 

with reading performance. He win nev^ S o:e°1\e'y emc\e^"'Ser'uit"f^^^ 
has learned to rend at least three words per second Lt sHce tho i^^- ^ 
arises within the brain, no improvement cSn he produced by tSachinf L 

men 'i °tr:b rit?'?: 'oc^^-- rP---"t^an\nly-co;h^oV:n'?mp" o ? 

ment in the ab;lity tq recc^nize. code, and comprehend the material. 

THE MISSING WORD TASK V 

child^'^n" "''/"H' '^"^ '^"''^"8 Tests for discovering how fast a 

S^iJ- J • necessary to present evidence that there was a direct 

^iead ?ho'LeT"" ' °' '"'=^''^"8 and the ability to comprehend ^hSt was 

Sdlinl Bv itfnse 1"'''°'^ h"" '° '"''^"^"^ f^il--^^^ in information 

bu1£ia?-ki L^:f di?fL\at." h^rS^sJr^te-^ihera^Je^' ^^Ht^^Jl^^^i 

^S2vbimies°^^r:^^^''^^" "■^'^'^ ^^-"^ ^^-^^ ^° ^ chS^s^c" 

, procedure indicates the semantic and syntactic effects nf 

S[ueral?n'?„H°r.'^, f"'!-^' ""h "hich t"e wort is u, d ' 

».ki„g use of .go sy,:"Si,rL"o";.JL" aJJubU JrS'.'^ 
Method for the Missing Word Test 

The child is seated in front of the Eye Camera. ' He is sho>vn a projection 
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slide which has a sentence at the bottom, and two columns of three words each in 
the upper left and right hand corners. The left-hand, column shows three nouns 
and the right-hand column shows chree verbs. The child was told that the left- 
hand column, would show names of things arid object.s, and the right-hand column 
would show action words. The child was given one practice problem, with full ex- 
planation. He was asked to pres.s a button when he had solved the problem. This 
button automatically removed the slide, and the total exposure time was recorded. 

The sentences used were very simple. One was: "He could not carry the . " 

With this the noun column showed books/year/sky and the verb column showed ran/ 
threw/makes. There were six test slides, three with missing nouns and three with 
missing verbs, presented in random order. 

Scores Used in the Missing Word Test 

Three different measures were used for each child. The Total Time To Find 
was the total time taken by the child to arrive at an answer, whether right or 
wrong. The wrong Category Time was the mean time spent in looking at the wrong.' > 
category or column of words. This score was averaged separately for the nouns 
and for the verbs. Tlie Sentence heading Frequency was the number of times that 
the child scanned the sentence or returned to it for a new look. This measure 
also was averaged separately for nouns and for verbs. 

All 22 children who had already been tested with the reading pasrages were 
used in the Missing Word Test. There were 10 children in grade six nnd six each 
in grades four and two. 

Results "of the Missing Word Te*rt . 

Visual Fixation Times Predict Ooneral Verbal Ability. Thero was a strong 
relationship between the RAFT scores (fixation times) and the score on the Mis- 
sing Word Test. There was a Pearson correlation coefficient [r) of 0.94 between 
the RAFT scores arid the total time to find the missing word, when all 22 child- 
ren were considered together. The correlation between the RAFT scores and the 
time spent looking at the wrong category (averaged over nouns and verbs together) 
was 0.87. These two high correlation coefficients prove that the Reading Aloud 
Fixation Times were indeed able to predict the ability, of children to think out 
the answers to problems involving the use of verbal context (see Figure 4, p. 15). 

Grade Two Children Differed Greatly among Themselves, Figure 4 on page 13 
suggests that some of the grade two children can undertake the Missing Word Test 
with reasonable success.^ It has long been known that children can use semantic 
and grammatical contexts years before they can formulate the rules or principles 
on which they are acting. /\ngl in (1970) pointed out that, '^employing principles,, 
and being cognizant of them, may reflect very different cognitive capacities." 
T^l.e natural use of the syntactical context involves the recognition that members. 
of the same grammatical class can be grouped together. WTiile our spdbnd grado 
children (aged about seven years) were able to choose the correct category in 
which to find the missing word, Anglin has shown that it takes at least five more 
years before the child can correctly sort single words into separate parts of 
speech, as in the task given by Miller (1971). Tfte presence of the context is an 
essential element in the early recognition of the category of a word. 

In the Missing Word Test, the best Total Tine To Find was 4.4 seconds, a 
speed achieved by a child in grade six. The best Total Time To Find score in 
grade two was 7.4 seconds (see Figure. 4). This was well within the range of 
scores achieved by the older children. But those children in grade two who 
could hardly read at all gave times as long a5 47.1 seconds. This was more than 
twice as long as the times given by the worst readers in the two higher grades. 
It was therefore deciied to analyze the two higher grades together, and treat the 
grade two children s'^parately. r 

Further Evidence that RAFT Scores Predict General Verbal Ability. Figures 
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Figure 4 



Total Time 
seconds 



GRADES 2,4,6 
N=22, r=.94. 
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5 and 6 on page 15 give evidence that the visual fixation times measured wliile 
the children were reading a passage aloud (RAFT score) give a reliable measure 
of the general verbal ability of the children. . 

Figure 5 shows the Total Timt^ To Find scores for nouns or verbs in relation 
■fb thre RAFT scores of the children. . The children were grouped according to' thei 
RAFT scores, with three or four children in each group. (The three RAFT scores 
of 0.8, 0,9, and 1.0 seconds were joined into one group. ) The time to find a 
noun or a verb was averaged across the children with a RAFT group. The results 
""show--that-ch±ldreTr-wtth-proli)TTg-cd -RAi^'r-'SC^ — 
• times as long to find the missing nouns or verbs, i espectively, as compared with 
the children with the lowest RAFT score. 

The prolonged time to find the correct worcT shown by the poor readers was 
{iartly due to the fact that they ^pent much time sear^c hi ng in the wrong category. 
Figure 6 (p. 15) shows that the poor readers spent seven times as long as the 
good readers in looking at the noun category when they .should, have been looking - 
at the verbs. This predilection foi^nouns reduced the time spent in looking at 
the V*5rbs, but even when. the missing word was a noun, the poor readers spent 
three times as long as the good readers searching the verb category. 

Ready Store Limitation by Longer RAFT Scores. We have discussed the idea 
that when the fixations are longer than 0.6 seconds there is a serious reduction 
in the number of word3 available in the Ready Store, which lasts for about a 
second. Figure 6 shows a dramatic upswing in the failure to search for a noun 
i*i the lioun . category. This upswing occurs between the groups with RAKT. scores 
of 0..6 and 0.7 secojids. Figure 7 (see p. 16) shows the frequency with which the 
RAFT groups read the sentence, and here we see ar upswing in sentence reading 
with a missing verb between 0.6 and 0.7 seconds with RAFT groups. This indicates 
that the memory of the sentence was particularly impaired when a verb was re- 
quired, Ivlien the iconic store is c it down to about two words, less use can be 
made of. the vei:bal context. Verbal prediction becomes more difficult- for "both 
syntax and meaning. Visual choice from the printed display becomes less pur- 
posive, and the tendency to search the noun column rather, thaii the verb column 
override' any real understanding of what grammatical category is required. 

Fi '[ lency of Sentence Reading. The correlation between the frequency of 
sentence reading a^nd the RAFT scores was somewhat lower (0.70) than the corre- 
lationi> between RAFT and times recorded in the Missing Word Test. Figure 7 
demonstrntes that the trends are less dramatic. For instance, the children with 
the loivM St RAFT scores in grades four and six read the sentence only about 
twice as often as the children vyith short RAFT scores. 

The child with moderately poor comprehension is riioro likely to reaJ jnore 
slowly than he is to re-read the sentence several times. The total time, spent 

on reading the sentence was a composite of the time taken to read it each time 

and the number ^of times that it was read. Ilie .time taken to read the sentence 
is itseii a composite of the duration of each fixat.iqn ana the number of fixa- 
tions. Both these measures increase as reading difficulty increases. Therefore 
measures of total time increase very much faster than the measure of frequency 
of reading. If each of these three measures were doubled between good and poor 
readers, the final result would show the poor readers taking eight time? as long 
as the good readers. 

Why Were the Verlv So Much More Troublesome for the Poor Readers? The facts 
are clear, but the interpretation , of the facts is not. Figures 5, 6, and 7 ^see 
pps. 15, and 16) all show that the missing verbs w.ere more difficult than nouns 
for the poor readers. Nouns occurred at least twice as often as verbs in speech 
and writing, and arc learned earliei* in life than verbs. Brown. (1957) noted 
that three to five-year-old children use more nouns than verbs, and Halpern 
(1965) reported chat brain-damaged asphasic adults have. more trouble in calling 
out verbs thaa nours. This finding may be related to the fact that verbs are 
more abstract rhan nouns; Marshall, Newcombe, and Marshall (19/0) found that 
abstract nouns are just as diffic It a.s vorbs for such patients. r- 
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/Three possible explanations of tlie advantage of nouns over verbs nuiv be 
: entertained with regard to the Missing Word Test. We do not believe that they 
are in fact the explanation, but it will be necessary to design further experi- 
ments to refute or confirm these liypothoses. riioy ;irc: . 

The particular verbs used, or their i^xaming sontoncos, wore more difficult 

than the, noun s or the missin(j'noun .sOntenc€iS^. Since sDnu: care was. .taken. -to . c:on^ - 

fine the study to the most familiar and the simplest possible words, it is doubt- 
ful whether this explanation is viable. ;. 

The nouns were always in the leet-hand column. The eyes intiy, have turned to 
the left first because this is the natural place to begin readi.vg. Since they 
were told which column was which in the pract ice test and again told. that these 
categories would remain in the same place, this again seems an unlikely explan- 
ation of the great differences found between good and poor readers with the two 
categories. Also, we found that in a later test wi th . prepos i tions and adjectives, 
the prepositions were easier, although they were always on the right-hand 'side of 
the display. 

The poor readers may have been more likely to draw the wrong conclusion 
that because the practice test had a missing noun, the correct answer, therefore,^ 
was more likely to be found in the left-hand column. 

An Account ot t^he Troubles of One Confused Reader. Since oiir whole program 
of testing was aimed at an analysis of individual difficulties, it is appropri- 
ate to end the Missing. Word Test with the brief profile of the worst reader in 
grade six. This i:-ycar-old girl took 202 to 250 seconds to read the two Gray 
Oral Reading passages aloud. This represented about five seconds per word. Her 
RAFT score-of visual fixation was 1.02 seconds. CHer. data can be seen at the 
top of Figures 1 and 2.) This meant that her one-second iconic store could , hold 
only one word at a time. On the Missing Word Test she averaged 26 socoriUs for 
th<l- .missing verbs. Dur ing this search for the missing verb, she divided her 
time almost equally between the, three available areas of print. Apparently mak- 
ing a random search, she spent 10 seconds on the wrong category of nouns, nine 
seconds on the problem sentence, and the remainder of seven seconds on the cor- 
rect category of verbs. As a. reader she certainly had problems, but she- gained 
_.i2m:--Xi?-Spj;:.cr-.as__a. .viiry..^iiai_-tricr-.- :Sha--mKli-cd--4:>hG~^Gnter^ average of 

six to seven times, while trying to make up her mind. What went on in that mind, ' 
while she looked at this very simple sentence, wc shall never knew. But we do 
know she was making no use of the verbal context, and had but one word in her 
iconic store. The teacher's report said that she was reading at the third or 
fourth grade level. .She was Said to read very slowJy, and to substitute, words 
for those she Jid not know Sometime s she invented words such -as tooAon or borned. 
— ThTS-atnrciiipL tu q5]Try"5.rrippr"(;priate rules 'to words is reminiscent of the way in 
•^hich children who are just learning te speak will produce words that they have 
formed by using art inappropriate rule. She was also described as being confused 
by some verb forms. Yet her verbal WISC score was 97, just about average. Her 
Wise performance score was 107, the full Wrsc being 102. 

TIIE CODING TEST 

. /Another test which was given to these children in the elementary school was 
the Coding Test (J. Mackworth and Mackworth, 1974). This test required the child 
to dbcide whether two words shown side-by-side sound the ^;ame or not. Figure S 
(p. 16) shows the percentage of errors that were made on t^iis coding test, in 
relation to the lUFT groups that have already been uiscusscd. Tt can be seen 
that there is a close relation between these two scores. Tlie ability of the 
child to sound out a word is an essential part of normal rending, and these data .• 
clearly show that all stages of the reading .process are impaired in poor readers. 
Matching, coding, and comprehension are all connected, and the eye fixations, dem- 
onstrate the internal difficulties that are going on in .these three stages. 
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THE P^iiTCH TEST 

Non-verbal Pictori-xl Processing Is not Related, to Reading Ability 

Many authors claim that the ability to process pictures is related to the 

"abiTrty ^'to 'risad ptint: ' To tDSt t 

ial task which could.be carried out without verbal activity (J. Mackworth and 
Mackworth, 1974). The task consisted of a series of pictures, each of which was 
shown* twice. . These pictures provided simple, but interesting scenes such as a 
dinner iiable photographed in color, showing a children's party table spread with 
delectable food and cakes. Other scenes ranged ::rom very simple p.icti.res pf-a 
mother and child to complex, almost abstract pictures of flowers and Scenery. ^ 
Each picture was partially obscured by a number of black- squares arranged ran- 
domly. After the picture was shown once for five seconds, it was shown again, 
with an extra piece of the picture now visible, because one of the black squares 
had been removed. The- chiid was-asked to -place- his finger on the piece of the 
picture that was new. ThiS' was demonstr:ted with the first very simple picture. 

This task involved the minimum of verbal processing. The child formed a 
visual or iconic template of the picture and then mentally fitted this over the 
same picture »vhen it was shown for the second time.. He was then able to notice 
the difference between the two presentations. Mxe data showed that there were 
no significant differences between the good and poor readers on this task; the 
percentage of errors was totally unrelated to the RAFT score. For example, the 
groups of fourth and sixth grade children who fell into the .4, .5, .6, .7, .8, 
and 1.0 seconds gave percentage errors on the Patch test of 31, 31, 28, 28, and 
27. The best Patch Test score of 20 percent errors was given by the wbtst sixth 
grade reader, whose -RAFT •scofe""Vi¥s'X.i)'2^ se^^^ 

children in all, and it was found that there was some improvement with age, with 
a mean percentage error score of 37 percent in grade one and 25 percent in grade 
six. 

DISCUSSION 



Six main, facts have been established in this paper. The individual RAFT 
score is the average visual fixation time obtained during reading aloud a stand'' 
ard printed text suitable to the grade la/el of the cJ-dld, The RAFT score Can 
predict the average rate of reading cloud for that child (Figures 2 and 3). 

Far more interesting is. the finding that this RAFT _ measure provides a reli'^ 
able indication of general reading aJ^ility, The length of-the—tristia-l- pause -under 
standard conditions Is closely related to several different cognitive skills as- 
sociated with reading comprehension and the use oiF verbal context, both semantic 
and grammatical. The RAFT score correlated 0.94 with the total time to find a 
word missing from a simple sentence, and 0.87 with the time spejit looking in the 
wrong category of words (Figures 4, 5, and . 6). w \ 

The children with the longer RAFT scores were real triers. They read the 
Missing Word sentence at least twice as often as the good rpaders. 

The RAFT scores are closely related to coding i^kJllsr For example, the 
three children- in grades four and six with the longest RAFT scores were so bad 
at sounding out words that they made more than six times as many errors in cod- , . 
ing as did the three children with the briefest visual pauses (44 percent as 
opposed to 7 percent) . 

If time does not permit the use of the RAFT score, then a useful, practical 
screening test is the Gray Oral Reading Test, appropriate for the grade level of 
the cliild. However, an important proviso is tha':: it is ess^nti^T to have the 
child reading aloud rather than silently to prevent cheating. 

The itflFT score does not predict performance on a purely visual pictorial 

taskf except insofar as both. show some improvement with age. Reading and pic- 

torial processing are two quite different abilities. 
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ALRIGHT, \m CAN»T JOHNNY READ? 

Several reading practitioners have mentioned to me that it . is not unusual 
for a poor reader to help another by the buddy system, working in pairs. Some- 
times a well, known but puzzling feature of this situation occuis: Johnny may 
..Ifee^U^pnitq.ring the^^^^^^ IVIien.Mike makes a mistake 

in his reading, Johnny will catch it and correct the nistake. Immediately after- 
wards, Johnny reads the passage himself, and may make the very same mistake that 
he had already corrected in his buddy's reading. This may simply be due to 
recognition that the word did not sound right in the spoken j^entence that was 
read to Johnny. Listening to speech is directly related to the all-important 
speech motor programs. But there ii; another possible explanation. 

The Stimulus-Bound and the Self-Ruled Task 

The monitoring of another's reading is a j;ood example of a stimulus-bound 
task. But reading aloud is quite a different matter; this could be termed a 
self-ruled task. 

The monitoring task involves the simple matching of spoken and printed 
patterns. This can be regarded as a stimulus-bound task because it makes no 
great demands on the ability to use self-instructions to do the work. This, 
routine matching can be done (and is done) word-by -word; tn'ere i$ therefore no 
need to use the verbal context to guess what is coming next. Even the rate of 
work is predetermined by outside environmental circumstances. This pattern- 
>matching is information processing with/minimal opportunities to; work with the 
stimulus input in anything but a :itandardi2ed manner. The stimulus-bound lis- 
tening is a more passive activity than the actual reading aloud. Little is 
required in the way of prediction. The rules are there and are already laid 
down. Johnny finds this an easier task than the actual reading aloud, just as 
he can process the stinulus-bound visual pattern of the Patch Test. 

-In~contrast ^-the-xeadijig-sitiiatior; tsel f ~is much-more- open-ended if it is 



.to be more than word calling at one word per second. Reading' is a self-ruled 
situation. No longer is this a matter of following along a given path with no 
chance to change the rules of the game. The reader must be forward looking if 
his experience is to be ready and waiting when his eyes light on the predicted 
word patterns. The reader who manages two words per second is like our best 
second and sixth grade readers. They can clearly phrase their utterances.- To * 
do this, the 120 wpm reader is well on the way to skilled performance, which 
.requires the interpretation of the context. Self-ruled *:ask£ are a totally 
different kind of situation. They are likely tc tap the main defects in the pro- 
cessing abilities of the individual with reading difficulties. 

The' self -ruled situation is too important to be left to the .stimuli. The 
good reader interacts more actively with the stimuli. This skilled performer is 
relying on . the context to let him predict the upcoming. n\eaning and grammatical 
constructions that will shortly be fixated directly. The essence of the game is 
to create a !:emporary stabildzation of the fastrchanging verbal situation. The 
L-;hort-term memory can establish thib* baseline for prediction only if it gives a 
temporary buffer store which lines up at least a short series of three events. 

This directionality is what is lacking in the word caller reading aloud at . 
one-to-five seconds per word, fie cannot . transform the situation and therefore 
a-llow his inner models to be activated before he comes to the next printed words. 
He IS stimulus-bound. The word callers haltingly plod along the simple printed 
path with but little in the way of cha. ges in plan. It seems that poor readers 
can process informatioi. , given th^; correct instructions, but they are lacking in 
the ability to plan the processing of information 'y picking the moSu appropri- 
ate subroutines to deal wi th f . sr - ch^ .nging requirement s — — 
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Kaii^uaye anil Reading Coiuprohons ion 



The Key Role of the Frontal Lobes 

c ■ 

The reading task Is therefore a more difficult task than the monitoring 
rask, since tlie range of choice is wider. Reading Is concerned with the self,- 
supervision of the possible ways to process rather than merely the processing 

it5,elf,.., j.t..has long been k the work of Luria .(11)()6) and Milncr (1964) 

that the discovery of the rules and sei f-cr 1 1 Vca 1 "ac I i v i t ios are the role of • ■ 
the frontal lobes, f-spccially valuable is the nourojisycho logical distinction 
Milner (1971) has recently drawn between the ::. le of the frontal loboo and rhe^ 
temporal lobes in adults. The recognition of single words is a funct ipn-pf thc^ ■ 
temporal lobe not affected by frontal lobe damage. But the percept ion 6'f^^the'•' 
sequencing of a scries uf wordn is largely a matter of frontal lobe function not 
affected by temporal lobe damage. 

Pribram 1971, 1975) has established that the segmenting of a series of 
events is a frontal lobe function. lie has also noted the key role of the fronto- 
limbic: system in registering a series of novel events.. An external trend in 
'the environment must at least temporarily be stored in the brain as a neurologi- 
cal context against which further stimuli can be compared, lixternal environment- 
al context becomes an internal neurological context or the organism is stirr.ulus- 
■ bound. He orients to everything and cannot find the essential changes. Prcdic 
tion from experience, cannot como through a narrowed short-term memory window, 

Clark (19b9) made the point that reading- and writing are the hallmarks of 
civilization. He remarked that civilized man must feel that he belongs somewliere 
in space and time. To do so, he must consciously look forward and look back. 
Even during the reading process itself the reader must look back in orde. to look 
forwards. But his "catch- 22" is that he has to work at high speed through his 
• short -term memory accessible via only a narrow time slot. Poulton (1962) demon- 
^strated that physically narrowing tlie moving slot througli which men are reading 
aloud to six degrees (or about five printed words) begins to lead to, mistakes 
when the spoken rate was at leas*- 300 wprrt, but the short-term mrmory can place 
mental limits that are even more disastrous. In children, it is as if long-term ,^ 
memory stores are not searchable when, the context docs not provide a direction- 

— ality based on about three words in a row. Baker (1972), Bryden (1972), Blank, 
Weider, and Briuger (1968) as wel 1 as Goodnow (1971) have all noted that poor 
readers have difficulties in short-term memory, especially when the material can- 
not easily be verbally rehearsed. The present author believes that this is 
because in poor readers the i-hort-term mernory cannot provide the proper context 
or subroutiites to use in the searching of long-term memory. Other work makes it 
clear that long-term memory search time Is at least doubled in some poor readers 

• (N. Mackworth, 1974) . ' , . . 

___Jhc .Rronta 1 . Lobes in Reading 

The role of the- frontal lobes in reading is normally thought of. in terms of 
the general production of purposive behavior. They create general intentions and 
plans to regulate and control subsequent actions by self-criticism and evalua- 
tion. But Luria (1966) and Pribram ■ (1971) stress that the frontal lobes organize 
behavior in an even more direct raanner during serial tasks. They have ongoing 
supervisory or executive function.^ which maintain a running analysis of actions 
-f-and thoughts to keep the main intention uppermost. .Seemingly t^'cn, this frontal ly 
controlled self-regulatory behavior is higlily dependent on the sliort-term memory 
during reading. 

Constant checking of the work strings. would seem to involve at least five 
processes. These are the foundations of. the advance early warning of-iieeds (the 
cognitive search guidance of Hockberg, 1970A) which brings the most urgently 
nf?eded subroutines to work within the short-term memory as needed. The five 
stages are: (a) external visual scanning using hypotheses to establish external 
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contcxt--A grouping of clet;icnis; fb) transforming this external context into an 
internal Context, which I'rMiraii) describes as a temporary neurological organiza- 
•.ion of brain events--tliis ;.ceurs in the short-term memorv; (cj requests from 
short- terim memory to long-term inonuvry for siibrpiit i ni s ; (d ) further comparisons 
between internal short-term mi^mory context and growing external semantic and 

•. *:*.>T^^^^'^ ^f-V ^^^n^^-^^J '^nd (e) decidions to change or keep current subroutines if 

expected' and actual events are, diverging or converging. . 

In ,'brief. the limited short-term memory of young children aged three to 
four yoijrs allows them but a piecemeal approach to organizational tasks. 
"Iriheldeif- and Piaget (10(,-i) note how normal children have to be r.even-to-eight- 
years old befoT-o they can start witli a plaa in the organizing of colored counters 
of various shapes. Al. f:ve-' to six-years old they are still ipuddling through 
• from enlpirrcal groupings to a plan. Brown (1975) lias ev idcnce. that the ability 
to recognize and convert sjioken word order is one of tlie last verbal skills to 
develop; it is related to other established measures of verbal ability. 

,Late f)'evc lupmtMit of. [-rontal Lobe.. 

( ■ 

Ulien normal ciiildren aro' just, barely able to plan in serial tasks at grade 
one level,. IS it surprising if some children have difficulty in reading? It 
seems- most likely that sore prolongation of the normal late development of the 
front?aI lobes is responsible for at least some reading difficulties. Slight 
.delays of a ypar or two could make it hard for tlie child to undertake the seg- 
mcntiil processing involved in reading. Tlie conclusions here are that it is 
like/ly that delayed development of frontal lobes is responsible for at least some 
poor reading achievement. .'Secondly, we need more direct comparisons between the 
word callers in sixth grade and the word callers in the second and fourth grhdes. 
.Are/ there any detectable qualitative differences in their performance? Thirdly, 
the^^e poor readers in grade six should be classed as late developers until or 
unl;ess they are proved otiierwise. The fact that they lack frontal lobe abilities 
does not, of coursr, mean in any way that they are brain damaged. Fourthly, the 
special experience that can help frontal ly damaged adults to link their thoughts 
■ and keep to tiie main theme may well give research ideas for better training \ 
methods. Fifthly, one approach here is to try to link together separate elements 
in the environmental context so that the poor readers can make more active use of 
meaning and granunatical Iiints to think in a more directional manner. No longer 
would th^) pr.intcd stimuli bind them and steal their time. 

CONCLUSIONS . - 

The recording of line of sight f ixiK'jTsJhs^'a^ a very useful tool in the study 
, of reading." The eh i hi who. has d if f i cult>.in processing the printed word shows 
prolonged eye fixations, these long visual pauses indicate his inner cognitive 
struggles with the material,. Hi.^^ problems begin with the difficulty in activat- 
ing the visual record o^ th^^ word, .continue with an impaired ability to sound out 
.what ho sees, and become most oppress ive with hi.^ inability to understand what 
,_hc reads. ' This failure of coliipreliens i on st'^^s partly From the fact that his 
visual and short-term memory are unable tp .'retain enough of the material for him 
to achieve a reasonable synthesis of what he is trying to read. . The prolonged 
visual pauses ensure that the words so painfully processed fade away before they 
can be linked together. This piecemeal acquisition of words can be clearly heard 
in the monotonous sIqw expression of one word -at a time. Anyone who has listened 
to a very slow talker will recognize tlie frustration and impossibility of follow- 
ing the sense of what is being said. However, the fact must be clearly recognized 
that the child will not be cured by teaching him to move his eyes faster. The 
teaching mi»st Segin at the other ^nd of the cognitive chain, and try to ensure 
that the child has both trie coding skills and the vocabulary he needs. 




The poor reader aged 10 to \2 is not ncccssar i ly iirain-damajjed, but he may 
be a slow developer, especially with re^jard to« the crucial Frontal , lobes that 
allow him to look aheatJi. His thinking is held closer t,o the, present moment than 
it should hev'.' Wc'' c'5'iin6V:" jink t(j>gctl;or success ivt^ stimii;l i into a trend. Lacking 
adequate external and iiiteriiaj- Contexts a^aiiist '/hich lie might place the fast- 
changing b*/timuli, he rannot rcwich his stored oxp jr ibrtc(?-. The normal rate of 
• cpgnitivo develupmunt is so fast. that large effcct.s are produced by one-to-two 
years lag in the development of the frontal lobes. 
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This paper suggests several procedures relevant to the diagnosi? of reading 
comprehension problems. Three general beliefs have guided the development of 
these procedures: (a) Existing diagnostic procedures often mislabel or mis- 
classify certain responses of the reader, (b) Diagnostic procedures could at- 
tend more closely to the effect a given reading problem has on comprehension, 
(c) Some of the knowledge gained from research in lingiustics, education, and 
psychology can be usefully turned into diagnostic tools. 

The liTSt belief is based upon research in pr-ycholinguistics (see Fodor, 
Bever, and Garrett > 1974). This research suggests chat nost word processing is 
active--the reader identifies words on the baiis of existing syntactic and sem- 
. antic information, and on information from the visual display. "Since there are 
many competing determinants of the success or failure of any given attempt to 
identify a word, diagnostic instruments often fail to identify the different 
causes of word processing errors. 

-The second belief is the result of our examination of existing diagnostic 
instruments (e.g., Gray Oral Reading Test, Durrell Analysis of Reading Diffi- 
culty) . 

Finally, an examination of the literature in linguistics and artificial 
intelligence suggests that certain results of this research could be applied 
to problems which ^re presently very hard to pinpoint. Most of the work is 
broadly applicable to what might be called the understanding of connected dis- 
course or, text . 

TEXT PROCESSING 

» 

: Text proces5^ing-and--text..descrip.tiQn_ are_P.ne^ of .current research and 

theorizing in linguistics (see Crothers , -l-97^>^psycholfig>Ll(see F feecl le'amd 
Carroll^ 1973), and artificial intelligence (see Schank and Colby, 1973) .~Un^ 
fortunately, little attention has been paid to individual differences that ac- ' 
count for performance differences with respect to a "given text. IVe know 
. something of why one form of a passage is more easily learned than another 
(Brent, 1969; Lesgold, 1972; Paivio, 1971; Pompi and Lachman, 1967; deVillierr, 
1974), but we are not sure why a ^.assage is difficult for some individuals to 
learn and not for others. Since the focus of this paper is on diagnosis, we 
are interested primarily in those factors which make a given task harder for 
certain individuals. 

The problem. of detertnining what aspects of the stimulus (in this case, the 
text) cause difficulty is, of course, not necessarily separable from the prob- 
- lem of determining why only certain individuals find a given stimulus difficult. 
'For -example, we know that organization facilitates students* general learning 
(Frase, 1973) . It may also facilitate learning-more for- some individuals 
than for others. However, as noted above, most of the research on text has not 
focused on individual differences. In short, the individual interested ia 
translating theory . into, diagnostic procedures can draw upon relatively feW 

experimental i^esult^:*.-. ' 

This isnot a-criticism of research ir* text. As already noted, many of the 
. structural variations already known to have an effect across individuals may be 
just the. variations] that account for the dif.:erences between individuals. Our 
point is simply that experiments are needcu to verify the relation of structural 
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Variations to individual d i t't'erenet^s . We believe xhm most of vSi^vtext proces- 
sing that accounts for individual differences takes place J^t one "oi^^ more level:; 
removed from the direct processing of M.rrfaec •'Sentences. Process ing'' that takes 
place at several levels removed will be referred .^^ ijj^plicit toxt procossing , 
We believe the aspects .of tb i s implicit processing which account for marked indl- 
.vidual differences include both the relarUe extent and sophistication of the 
processing. 

• We will speak of a text as being implicitly actively processed when the 
..reader generates the fabric which relates sentences to each other and to the 
larger fabric of which they are a part. For example two contiguous sentencds 
might stand in the relat ion of c^tLse and effect, to qqc^ other, and in the rela- 
tion of topic to the paragraph in which- they were embedded. The reader who 
marks these relations is, in effect, creating the fabric which holds ^^he oas^s- 
age together. As noted previously, *-he possible structure such a fabric might 
take in memory has recently received a great deal of attention (Anderson and 
Bower, 1975; Crothers, 1975; Fredorickson, 1975). move interested in the 

creation or generation of this fabric or structure than we are in its details. 

Although these are not the only aspects of implicit processing whicft come 
to rnind, four aspects important to the generation of a plausible text structure 
can be identified: Prior knowledgo, logical skills, systematic integration , ard 
active proc€*ssJng^^ 

The knowlf.yjgv whitlj^a reader brings to a passage plays an import an J role in 
the processing of text -since this knowledge influences the quantity and quality 
of text processing. For example, tin* individual v^{y^^ knows thit carburetors 
route gasoline 'to tjic engine and that engines will ^^^^ ^.^n on water can get more 
oiit of the fol low ?ng^ passage than an individual witjiout this knowledge. 

"The car ^stopped in J hurry. The driver got oJt opened 
the hood of the car* The carburetor was filled with water," 
Though not/all individuals will be able to. identify "real" reason for the 
car's stopping, most individuals will probably inf^r that the water-fili^d car- 
buretor had something to do with it. They are less likely infer that the 
car's stopping caused the carburetor to fill with water. Again, the most likely 
inference is based on knowledge which the reader brings to passage. 

The logical skills tiiat a reader has acquired ^an also play an important 
role in the processing of implicit textual relations. The conclusion that a 
given pair of sentences stand in a certain relation to each other can often 
require lengthy and non-trivial deductions. The analysis of the birthday story 
that follows later underlines the need for various logical skills. 

The integrating, activities which a reader eng; ,^3^ ^n with respect to a given 
passage can affect the structure that he creates ^^^^ tc.xt. Relations can 
obtain between any set of sentences in a text. The reader who takes account of 
all the int'oruat^on in a text may "understand more*' than the reader who processes 
only the relations between c on t i guous sentences . 

The readei/must act in those situations which allow for implicit processing. 
The possession of the retfuired knowledge and logiem skills is not sufficient for 
the. .. genera t ion of text st ructure. The. reader musv apply what he knows in the 
appropriate situations. 

.In short, the processing: of text requires the reader to have the knowledge 
and skills necessary to supply the relations betweojx i?cntcnces , to look for 
possible relations obtaining between any of the soi^tences the text, and to 
actively process text. . 

Children have a large store of knowlo<ige and v^j^j^u^ which they draw exten- 
sively upon in even the simplest of situations req^apj^g understanding or compre- 
hension. The importance of this store is especially j;iear when one tries to 
osimulate the understanding processes oh a computer.' The computer does not come 
ready-made with this store, it must be programmed i^^o the computer. Addition- 
al l>% the Computer does not know when to apply what it knows to what it is read- 
ing and trying to understand. 
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- v. - Xharniok'a work (1969) iii ai tlf Icial rn telll^eilcc is important because Tt " 
; \ points out the enormous complexity of seemingly ordinary tasks. For example, 
.\ consider the following story (Charniak, 1969): (1) Today was Jack's birthday, 

\ (2) Penney and Janet went to the store. (5) They were going to get presents, 
. \ (4) Janst decided to get a top, (5) "Don't do that," said Penney, . (6) ''Jack • 
\has a top." (7) "He will make you take it back," 

.\ . The story reads quite easily for most people. But let's ej^^mine the proces- 
sing that weaves the separate sentences together, 
1. Today was Jack's birthday. 
\ 2. Penney and Janet went to the store. \^ 
3. They were going to get presents. One mi^ht conclude at this poin^ that 
the presents were for Jack, The reasoning could be that if it_ is someone_^s birth 

day;^- if-no- one else's birthday is mentioned, and if presents;, "are "mentioned in "the" 

stoty, then the presents are probably for the birthday person. Since we know all 
thre^e conditions hold, we can conclude that, the presents were for Jack, 

\4, Janet decided to get a top. By now one might conclude that the top is 
■ . a present for Jack, and that Jack is a child. The reasoning is more complicated 
. ^ than U might seem at first. We know that a top can be a present, and we know 
that if something is a birthday present for someone, we would expect Xhat person 
to want it for a birthday present. Since we have no reason to believe that Jack- 
would not want a top, vye can conclude that he would, in fact, want it. Now we 
know that if someone would want a top for a birthday present, that someone is 
probably a child. Therefore, we conclude that. Jack is a child, 

5, \ "Don't do that," saic Penney. 

6, \"Jack has a top." One might conclude here that Jack would not want a 
second top. If Penney Tiad not said, "Don't do that," we would be less apt to 
reach thi\s conclusion. Therefore, "Don't do that" iiiust have affected our reason- 
ing, One\ possible way of arriving at this conclusion Ts as follows: Jack has 
one top. \lf Janet buys Jack a top,' Jack would have two tops. He might not want 
the second\top if someone suggests he own only the first. By suggesting that 
Janet not buy Jad, a top, Penney suggests that he own only one. Therefore, Jack 
might not wWnt the second top, 

7, "Hk.will make you take it back." The it in this sentence refers to the 
second top; We can confirm that the it refers to the second top by asking if the 
sentence makes sense. People are asked to return a thing they have just bought 
for someone only if that person odoes not want it. It can be inferred from T.he 

^previous sentence that Penney believes Jack does not want a second top. There- 
fore, Jack's asking Janet to, take back the second top makes. sense. It makes 
sense because Janet would be getting something that Jack did not want, and 
because Janet would have to return the top if Jack really already owned one. In 

short, not only doe.s Penne^!s-.statement make sense, ~it makes sense- in -conii-ext-i 

The preceding analysis bears out the need for (a) a knowledge of facts 
beyond those presented explicitly in text, (b) various logical skills, (.c) con- 
sidering the impact of information throughout the story on the interpretation of 
any given sentence, and (d) active participation on the reader's part. We turn 
now to a discussion of the work that should precede diagnosis of text processing 
difficulties in reading comprehension. 

One place to Itfok for the presence of the four factors discussed above is 
on existing te5;ts of rekding comprehension. Using present tests of comprehension 
has a certain appeal. Many of the tests accepted as valid measures of compre- 
- hension should be analyzed to see where the above factors operate, and their 
effects analyzed to see if they are predictive of an individuals' reading com- 
prehension perforihance. It may be the case that more conventional measures of 
co mprehension (such as present, tc^sts of reading comprehension) do not tap these 
— - -tactoris—- The birthday story . clearly requires them. Implicit processing may be 
. very important to the understanding of most texts, even though it is never tested 
on, conyeational measures of reading comprehension. This line of reasoning argues 
for an^ analysis of the materials students are confronted with; we want to find out 
if understanding the materials depends on these four factors. 

— ^ 
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What are some of the obstacles Chat study of these factors need to contend 
with? Consider the case of knowledge: How should one go abput identifying 
Everything that, for example, tne average third grader kf.ows? Something such as 
this may well be required if we want our measure to sample from a ''complete" 
pool of knowledge, r^therwise generalizations about the extent of a given knowl- 
edge deficit are unwarranted. 

There is another problem that should be solved before we measure the impor- 
tance of "general knowledge:" A person's knowledge base could be inadequate 
either because the person does not have the necessary facts, or because the per- 
son does not generate the necessary facts from Vn adequate store. For diagnos- 
tic purposes, the above distinction is crucial. Consider the case of logical 
rslCtlTS": — ^Reasronlffg "I n nat u r al — langua ge is not' easily- trans lated-into-t-erms- — 
relations used in formal logical models (Minsky, 1974), nor is it necessarily 
"^psychologically appropriate to do so. 

This outline of influences on the implicit processing of text can serve as 
one starting point fcr the analysis and development of diagnostic measures of 
text comprehension. It can serve as one way of conceptualizing and "compart- 
mentalizing" the analysis of texts and tests encountered by readers. 

WORD PROCESSING 

In this section,, four influences on word processing are discussed: decod- 
ing, partial processing, encoding, and production. Word processing^ as used in 
this paper will refer to the activities and information necessary to- go from 
print to meaning (decoding) . We can think of the print-to-meaning translation 
as a process involving at least two steps: (a) that information in the 
visual display Which is needed to retrieve the meaning associated with a word 
must be ercoded and (b) the meaning associated with the word must be retrieved 
and appropriately interpreted. We turn now to a discussion of those factors 
which operate in, and influence the translation of print to meaning, and we 
■point out the rjelation between each factor and comprehension. 

Decoding 

Decoding refers to a broad range of activities or processes .(see Gibson and 
Levin, 1975). Various factors contribute to decoding speed and accuracy. Many 
of these factors can be improved ("developed," "remediated") although there is 
considerable disagreement about how best to do so (Chall, 1967). At the ex- 
tremes, decoding speed and accuracy bear clear relations to comprehension, 
leaving a large middle ground unaccounted for. For example, we cannot presently 
say whether decoding three out of every 10 words incorrectly will significantly 
affect -an individual's performance on comprehension tests. Nor can we say how 
fast a reader mu.^t decode, given that the reader has a limited time to complete 
a comprehension- test. Clearly, the reader must have enough time to road the 
question, read the relevant material, and read the possible answers. But just 
reading all the required material in the allotted time is not enough, for unless 
•th'6* quest ion is very simple, some time must be devoted to thinking about the 
possible answers. Decoding is not an activity which always takes place apart 
from higher level influences, hence, when we refer to "decoding activity," we 
refer cpccifically to that aspect of the print-to-i?bund translation which is 
independent of higher level influences. The importance of a sensitive diagnos- 
tic instrument becomes more clear. It exists to identify, decoding errors in a 
situation where otjier influences contrib ute t o the word recognition proc^ess. 

Partial Processing 

Two characteristics of partial processing stand out (see Samuels, Dahl 
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and Archwamety, 1974; Goodman, 1969): -fa) readers seem to actively process in- 
formation- -they make predictions about words and phrases to come on the basis of 
existing syntactxc and semantic information and (b) readers scan the visual dis- 
play for information which suggests (but does not necessarily confirm) a predic- 
tion. This is a dynamic process--the '"two characteristics continually iRteract. 
The information from the visual display both helps to determine, and i-: itself 
determined by, the prediction. 

Misinfornuition -is sometimes the consequence of such a process, A prediction 
may be selected on les5 than sufficient evidence; a word is "seen" which was not 
on the printed page. For Example, a student might read, "The athlete sprinted 
around the trail/' ^s, "The athlete sprinted around the track," The re ader in 
"-^hxs^case mighr hav:e~predicted"'tlie 'occur^^^ basis of* 

preceding syntactic and semantic information,' The reader failed to correct the 
mistake because a partial scan of the visual display confirmed the visual simi- 
larity of the word on. the page, "trail," to the word expected, "track," Partial 
processing is not restricted to the identification of only these words occurring- 
in context, A reader can make an educated gues^ at a word in Isolation even 
without preceding syntactic and semantic information. In isolation, the reader 
can use the information in the lirst part of a word to make an educated guess as 
to the last part of the word, Mai:/ incorrect predictions coupled with the ac- 
ceptance of less than sufficient information can lead to low test scores. 

Encoding 

Encoding problems also exist. Encoding in word processing is the transla- 
tion of the printed stimulus into whatever form it takes vmen deposited in 
, memory. This form may include both surface and semantic information (Begg and 
Wickelgren, 1974; Clark and Card, 1969; pillenbaum, 1969; Sachs, 1967). Some- 
times a word, after it has been decoded, is "automatically" translated into 
another word. Evidence for sucn errors comes from the presence of certain mis- 
cues during oral reading (Goodman, 1976B) . * Goodman reports that one child he 
studied cpnsistently read train as toy. The mistake was specific to the traln-^ 
toy translation. That is,* the child did not decode other words beginning with 
t as toy (except for toy itself) , Therefore, neither decoding nor partial pro- 
cessing seemed to be the determining influence. 

Production ' ^ ' 

lliere<*are two kinds of produetion errors: F:=.rst, they reflect temporary 

_^Rrj)jiy.cJ;iQiL4imhlems^ — Spoo ner i s ms-^r-e-^^a^o-i^v-pai-nt <-Foder— Bever--and- — 

Garrett, 1974), Some spoonerisms involve full word exchange like "I batted my 
brick against the head\;all" while others feflect affix and stem movement where 
'•He made a lot of money -iatelephoning stalls" (Garrett and Shattuck, 1974). The 
souice of the above errors, unlike decoding, encoding, and partial processing, 
is not necessarily part of the perception process. It is believed that they 
reflect the production process (Fodor et al, 1974), However,, since the measure 
we use for testing perception includes the production of verbal responses, we 
need to be aware of the presence of production-related errors. Spoonerisms are 
not the only errors of this, type. More permanent production errors will appear 
in the child with speech problems. Speech problems can influeace rcadinij com- 
prehension in those situations where the child arrives at the meaning. of 'a word 
through the intermediary of sound. 

diagnostic ProcedureT . 

The following diagnostic procedures are designed to separate errors in the 
translation of print to meaning into the above four categories. The set of 
diagnostic procedures outlined bolo. (see Figure 1 'p,30) requires three related 

<^ 

43 ■ 



28 



Language and Reading Comprehension 



sets of materials: (a) reading comprehension tests, (b) listening comprehension 
tests, and (c) vocabulary tests. The reading and listening comprehension tests 
should be representative of the various subject matter that teachers wish to 
test, 'ihe material should be graded for reading difficulty with respect to each 
skill used to measure understanding. IVhile it is reasonable to assume that some 
material will be easy to understand if a fairly simple skill is required to evi- 
.^-^j^nce comprehension, the isame material will become more difficult to understand 
'.if a more comple.x skill is required. The vocabulary tests would draw upon the 
"words in the listening and reading material. 

The procedures needed to identify decoding, partial processing, encoding, 
■ a n d p roduction-errors include the administration of certain measures or tests: _ 
• (a) a vocabulary measure, (b) a read ijig -comprehension measure, (c) a listening- 
.comprehension measure, and (d) a decocling measure. Most of the measures are 
• intended to serve as "filters." That is, they should separate those, individuals 
who do fi'om those individuals who do not require further diagnostic work. In 
particular, the measures are designed to identify chose individuals with 
potential word processing problems. 

The rationale behind the testing sequence is to remove from consideration 
those individuals with obvious vocaljulary problems. Vocabulary difficulties can 
contribute to both word and text processing problems. Therefore, all individu-. 
als should be given a vocabulary measure before being administered the reading- 
comprehension measure. Individuals with vocabulary problems should be* excluded 
from further analysis until the vocabulary problems are remediated.- 

The remaining students should be giveh the reading comprehension measure. 
The g?:ade level of the materials should correspond to the grade level of the 
students. It is important for later analyses that the oral miscues (Goodman, 
. 1976B) of the readers on the reading comprehension measure be recorded. Stu- 
dents who perform at or above grade level on the reading compre^hension measure 
need not be given any of the remaining tests. Students performing below, grade 
level may be having difficulty for a variety of reasons. Word processing prob- 
lems are one possible cause of poor performance. 

Students scoring at grade level on the listening-comprehension test and 
below grade level on the rcading-comprehdn^iort measure may have word processing 
difficulties. Students scoring below grade level on the listening comprehension 
test and still lower on the reading conprehension measure may have a cOinbi nation, 
of word and text processing problems. The extent of the word, processing problem 
can be uncovered by procedures such as those suggested below. The remainder of 
the students with reading comprehension scores below grade level will score at 
^ bglo w their readi ng grade on the listening com preh ension measure. Th ose wit h 
similar reading anTT listening scores /have fev: if any word processing problems.. 
These students should be given diagnostic measures such as those suggested in * 
the section on text processing. / 

How do word processing errors "affect comprehension problems? Again, the 
individuals in the group selected for further diagnosis at the word processing 
level .should have' reading comprehension scores below grade level and listening 
comprehension scores which fall above their reading level. ^ Sec Fi^re 1 on, 
page* 50 for a diagram of the series of diagnostic measures and procedures dis- 
cussed. It shows, the measures needed to identify t-hosf individuals with poten- 
tial word processing ..errors (steps one tiirough seven). Following are the pro- 
cedures needed to i^ientify particular Instances of word processing errors, ais 
well as Tche cause ot a givrn error. 

^f'feal mis<2ues should be recorded at the same time the reading comprehension 
rt i adm in ir 1 0 r ed ; (\w as s umo that t h e s c or a 1 m i s c u c s ~ ar e r ep r e s en t a t i ve~~o f " 
iiPT^a processing errors the child makes while rcatjiig silently.) It is important 
to/ look at the subset, of word procossing errors that bear a clear relation to 
d'ompijehensiori. Fpr exaniple, a not may have been missed, or tallest read as 
'sbort^t* Having idontified word processing errors which bear a clear relation 
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. to comprehension problems, it is necessary to -identify the source (i.e., de- 
coding, partial processing, encoding, or production) of these errors. Since 
we are most interested in identifying and separating the decoding from the par- 
tial processing errors, it is necessary to remove those errors due to encoding 
aad production problems from consider.ation, . 

This requires the administration of an additional measure, A list of 
words should be drawn up, specific to each student. The list shoulc be composed 
of all words for which miscues were recorded. Each child should then be pre- 
sented with the list of those words (the decoding measure, step 8) on which he 
made word processing errors. The subject's miscuos should again be reco rded.. ^ 
— -The -dia^nos^tician-^cw-has-TTfo- 1 x s Vs " or mTscues "made to the same seT'oFTvor ds . 
Oiie set of miscues was made on the reading comprehension measure. The other 
set was made on the decoding measure. These lists will form the basis for the 
identification of various error sources. 

Tlie identification of encoding errtfrs will require' some additional probing. 
The train and toy confusion suggests the sort of probing that is needed. First, 
we note that train is consistently decoded as toy,-. Second, we note that toy is' 
. not^con fused wich other woiJs similar in sound or shape >to train. Therefore, we 
can infer that the child recognizes the word train as distinct, though it is' 
still encoded as toy. We already liave a list of those words which were spoken . 
mcprrectly at least twice. Certain of these words may represent repetitions 
of the same decoding error. Others laay represent encoding errors. To separate 
encoding from decoding errors, it is necessary to knojv whether a child makes 
similar errors to other words which are similar in sound aad shape. In short, 
encodina errors aie chose ndscues which are consistently repeated with the same 
word and which are specific for a given word, Production errors mustv also be 
separated out. The diagnostician should be abl^ to identify miscue^s dua to 
speech problems. ^ i^,..-^' \r > 

The remaining miscues from the reading'^<£b^prehensibn test may be the result 
of either partial processing or decoding -problems . The USt of miscues from 
both the reading comprehension and decoding measures should.be compared. Some 
words will have been incorrectly processed on the r^eading comprehension measure, 
but correctly processed on the decoding measure, We'can jnfer with a fair 
degree of confidence that these words represent partial processing errors.. How- 
ever, not all of the remaining errors represent decoding problems. Remember 
that words can be partially processed even when they are in. isolatibn. The 
readet cftn guess -at a word before jeqing the entire visual display. To identify 
a giv^jn etror as a decoding error, it is necessary to verify that, the reader has' 

_Aeen_tJie^enMrc:. xis^ 

need po-.kno\^ that the child who reads pat as pan has seen the t in p^t. ' To make . 
sure rthis" is indeed the case, the diagnostician might ask the child to spell a 
ward 5as it.occurs on a page before pronounbing it. If the child still mispro- 
nduncps tlie word, the error can be attributed to decoding problems, A profile 
of thpse errors clearly resulting in comprehension problems would now exist for 
e,&ch phild. . This profile is useful for remedial purposes, - " 
....^ij;- 'We must also consider, the effects on decoding comprehension of decoding . ■ 

.5°"^^ incorrect ansv/ers to questions on the reading comprehension test 
-Will Jiave noticing to do with the fidelity of a . print-to-sound translation. Some 
of these errors may arise because individuals must spend too much time decodinT.'— 
Reading too slowly can.be just as detrimental as reading too quickly. Smith 
(1975) suggests that many reading comprehension problems are the result of too 
rnuch attention to detai l Als o,' the cuesti ons a sked of the rgad>.iy__ns-wol 1 as^^^ 
t1Te"?ifficurty or the materials can influence reading .speed, and the time/ailot- 
zed an i.idividual to finish materials can determine the relative effectiveness 
of a ^.iven readinj^ speed. . • '-^ 

?0T any given time spent looking at a word embedded within a sentence slow 
decoders must spend more time decoding, and less time integrating information 
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than fast decoders. '^Integrating" Is a terra used to rt ?er to that activity 
•which involves thinking about a woid*s meaning, and the relation of this mean- 
ing to the meaning of preceding context. Decoding which has not reached a 
certain speed and independence of attention (LaBerge and Samuels, 1976) can 
outstrip the capabilities.-of short-term memory. Time is a factor bfeca'Jse infor 
mation, in short-term memory which is not rehearsed fades quickly (^Peterson and 
Peterson, 1959). A skill can proceed so slowly that information Acquired 
earlier in a sentence or text has disappeared from memory by the time it is^ 
needed for higher level processing. . . 



Figure 1 

1. Vocabulary Test 



2a. Poor Performance?— ^ — ^ — ►2b. Vocabulary Training 

3. Reading Comprehension Measure with Miscue Identification 

4a. At Grade Level? ■ ^ 4b. No Further Diagnosis 

.5. Listening Comprehension Measure . * 



6a. Listening 5 Reading Scores Equal? . — ^6b. Go To Text Processi 



1 

ng 

1 



ng 

Evaluation ' _ 

no . . » 

no 



7a. Listening Score Above Reading , Score?— ►Jb. See' Footnote', below. 

yes 

8. Decoding' Measure with Miscue Identification 



-9z — fd c?ntify Encoding Errors ' 

- 1 / 

10. Identify Production Errors 

■■—I ■■ 

11. Separate Partial Processing:- ^nd Decoding Errors. 



Outline of Diagnostic Procedures 



A few individuals may score .\ower on the listening comprehension meaf>ure than 
on 'the reading measure. Of course, it is not necessary for an individual to 
score lower on the llstdhJjig measure than on the reading measure for there to 
be a special problem with listening, lie should separate out those students 
with "special" listening problems, before we administer the listening compre- 
hensicn :r^asure. ^ 
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Language Development: Universal 
Aspects and Individual Variation 
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"Discussion in this paper will center on some universal trends and individual vari- 
. ations that have been observed in the language development process. Since language 
development . is a rather huge topic, this paper will present some examples of 
these universal trends and individual variations during the early years of life 
(Menyuk, 1972). ' 

Universal aspects of development and individual variations have been observed 
at the very earliest stages of development. The age at which a child begins to 
use recognizable words and structures varies widely. There is evidence that th© 
, surface form of these early structures can vary,- although these differences have 
^ not been carefuUy documented and described. Some children begin language produc- 
tion by primarily using single words that are clearly articulated while others 
use .phrases that are difficult to comprehend (Nelson, 1971) . In addition, the 
function of the language usage appears to be different for these two groups. The 
single word producers appear to use language to name things in' the environment, 
while the latter group uses language to express needs and feelings. Such diff- 
erences may be due to- the birth order of the child, or to differences in the 
linguistic styjres of the mothers in their verbal interactions with their children. 

Differences in 'the mothers' styles may result from whether or not the child 
IS a first or later child, or to the mothers* levels of education. In any case, 
how, these differences in the earliest productions of language can affect the 
>course of ;later development is not clear. Both groups of children use language 
for both functions. They differ only in proportion of usage. An intriguing pos- 
sibility is that these differences are early indicators of different conceptuali- 
zat-ions dbout the use of language. These conceptualizations couid,. logira ny , — --^^ 
strongly influence the course of later language development, and could do so es- 
pecially in those situations where language usage is removed frpm the usual 
direct speaker-listener communication as it is in reading. - ' 

Despite these variations in the phonological, fori,: and use of early utter- 
anc Q s, th o sequ e n ee-of-tkrve^pmc nt of-slrrnct ures th at-l^.a^-'b'S'en- tound reflects both — 
•the universal functions of language and the child's ability to capture the univer- 
sals in his language use. At the very earliest stages of development, when he is 
primarily producing one, word utterances, the child uses language in accompaniment 
to an action in a particular situation to declare (either descriptively or emphat- 
ically), to demand, and to question, in addition to the situation and action 
which help to make clear the meaning of these utterances^ he uses a purely lin- 
guistic device--intOnation and stress-which clarifies their meaning. These one- 
word utterances may describe ii relationship, but the listener must rely on the 

situation to interpret the relationship the child wishes tb"expfe"s's^^^^^ 1970).^"" 

Once the vhild begins u^^ing two word uttevances, he can describe relation- 
ships more precisely by using certain word items in a particular order and by 
using intonation ?nd stress, lie not only has a "topic" of conversation, he also 

_iias_a. "-comment , and-thi s- ^'comment" mod i f ies- the -"topic— (Me n yuh-r- J^tiSfT*^ ^Sxrinrril 

factors about these early dovelopraents should be noted. First, the child uses 
some linguistic conventions (intonation and s':ress) and content words to define - 
meaning even at a very, early stage. Second, the meanings he conveys fulfill some 
basic functions of language: to declare, to question, and to demand. Third, each 
convention he adds allows the child to convey meanings in his utterances that are 
increasingly precice- ^and he does this with increasing independence' from the situ- 
ation. That is, those aspects of human language which may make it unique--to 
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talk about things that are displaced in time and space, to hypothe':jize, and to 
invent (Hockett, 1963)- -are intreasingly evident in children's utterances. 

From t'le stage at which the child is using one and two word utterances 
until he reaches sorae leveling-off stage of ' grammatical development, , he contin- 
ues to add structures to his grammar. The order in which he adds. these struc- 
tures is dependent on several factors. Structures which involve the addition 
of items are acquired before those which involve the movement of items. Thus, 
for example,, negative structure rules are used before question structure rules. 
Structures which are simpler in • derivation are acquired before those that, are 
more complex. Tfius, tor examp Ie~,~ TTe g a^t i?ve "s e n t errces~"a"re~u^ed~~iTi~1:hei.r futi — — 
grai)imatical form before negative-questibn sentences (Brown and Hanlon, 1968). 
Rules wbich iOperate on a small domain are acquired before those which operate 
on a layge domain. Thus, number agreement is evidenced within a noun phrase 
before, it i^' evidenced within the sentence (Cazden, ,1968), and in the latter 
befor^ it is evidenced across sentences (Menyuk, 1969"^ . 

'Rules which describe concrete relationships are a':c|uired before those 
which describe abstract relationships. Thus, for example, prepositional 
phrases which describe place are used before those which describe time (Menyuk, 
•1971). Increasing complexity in language production cannot be equated with in- 
creasing sentence^ length or gross language output. Complexity is. a multifaceted 
influence on the sequence of acquisition of grammar. It "consists of types of 
operations required, number of operations required, the domain of application of 
the /rules, and the concreteness of relationships expressed by structures. These 
facets overlap so that several arc operating simultaneously. , 

The child's ability to add structures to his grammar indicates that he is* 
able to make generalizations about the language he hears. For example, he makes 
'.generalizations about \vhat composes a negative, imperative, declarative, or ques- 
tion sentence. At different stages of development he mal;es different gMieraliza- 
tions about the composition of these sentence types . It should be stressed that 
these parameters are not specifically pointed out to him. He. selects them spon- 
taneously. The generalizations he does rtiake are dependent on those aspects 
which ^re most important to him and the level of- analysis he can achieve within 
the limits of his ov^ti memory and cognitive capacities. 

The sequence in which various types of structural descriptions are acquired 
is very similar for chilJren within the same language community during these - 
early st.iges of development. This sequence is similar for children from widely 
different language coirmunities , although probably very similar cultures. It is 

— reasonnble to expect -universal nspccts. in thiq pnrly fievplnprnc^ntal period, since 

(a) children do not differ widely in their neurophysiological capacities if they 
are physically and intellectually normal, (b) there are universal categories and 
relationships which are expressed in many languages (Greenberg, 1963), and (c) 
the uses of language during this early period seem to be quite similar for chil- 
dren from similar cultures. . ' 

By the time the child enters school, he has a vocabulary of 2,000 to 3,000 
words or more. He i;ses all the major s>Titactic categories of sentence, subject 
and predicate, verb, noun, pronoun , determiner, adjective, . adverb, and preposition; 
Hp can generate declarative, imperative, negative, and question sentence types, 
and he can generate them in the active and passive moods. He uses markers of 
number, place, time, manner, and possession. Me can conjoin and embed sentences--: . 
and thus, theoretically, has achieved the ability to create indefinitely long 

sentenc_es..^ He_cjan express the logical notions of actor-action-object , of 

negation, of conjunction^ of cause and effect, and of equality. Although this- 
has been accomplished by the end of the preschool period, the child continues to, - j 
develop his linguistic ..kills for sometime. Those further developments are impor- ' 
tant because they Irad to much greater precision in language use .than was 
achieved during the early stages of development, and they allow tlije thj^ld to hypoth- 
esize and conceptualize about his experiences in a much ful ler;^jnidLmier "^an he 
did previously. ' ( 
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Although the child at rhe end of the preschool period can generate new sen- 
tences by embedding one into the other; the contexts and forms in which he does 
this are quite limited. He embeds sentences . with only certain verbs and only ai 
the end. of other sentence?. For example, he produces sentences such as J know 
wh'iit he's doing and J see the store that's on the corner, but not sentences such 
as It r.e.ems that he's the wrong boy or The store that's on the corner has a sale. • 
Although he produces noun phrases, he elaborates them only to a certain degree. 
For yxample, he produces s.entences such as The old man was mean and he hit the 
^boy, but not sentences such as The mean old man hit the boy. His tense markers 
7 are Iimated,- and he rarely expands the verb phrase by adding markers to the verb. 
For example, he produces J was playing but not J have been playing. He persists' 
m trying to maintain the subject + verb + object order. Therefore, he does not 
use strictures which disturb this order or intervene for too great a length of 
time between the occurrence of the subject and the verb, 

. The most important linguistic development from^ kindergarten on is the acqui- 
sition of more and. more complete descriptions of relationships within and between 
- sentences. These more complete descrip.ti.ons_xequire__the addition of properties 
. to the definition of words and these.properties are ^syntactic .and semantic. At 
. the kindergarten -stage .the child's knowledge of these properties is limited. For 
example, although the child in most inst mces appropriately uses prepositions in 
phrases, his comprehension of these prepositions and of the 'structures they can ^ 
go with, IS limited. He may substitute one preposition for another as in she took 
me the circus and Iwakc. up on the morning or he may use the preposition in 
a limited way. [lis use of the preposition with ind icates' only the meaning of 
accompaniment (j want to go with him), and not the instrumental meaning (l broke 
tn- chair with my- foot); The- child's use of verbs in sentences shows the addi- 
tion of s>TTtactic and semantic properties --and this indicates growth in his com- 
prehension of the meaning and function of words. 

As he adds properties to his readings of verbs, restrictions are fou;id on 
the words that co-occuf in a sentence.. For example, at one stage of deveiooment 
^V!k "^^"^ contexts of to form and, therefore, in the conlext 

and^lk 'u™ ^""^^^ ^ ^^^^ ^'^^ ^^^^^^ 'The verbs say, tell, 

ana ask share properties so that sentences such as say the story and tell the 
(^uestjon occur frequently in preschool and kindergarten language samples, but 
rarely m the language samples of older children, y . 

Not only is the child adding to the syntactic and semantic components of 
his granurar after he enters kindergarten, he is also adding rules to the phono- 

^Jpgl^aXxaiDiKm£iij^ ^^r^mr^r^^^r^^clnnnt .TMct^r rules 

and morphological rules. :iorphological rules that can be applied in a limited 
number of contexts are acquired after those that apply most generally. Thus, 
plural markers aroacquircd in the following order: +z as in bees, is as in 
^^'t^^ ^" matches, -hvoice-fz as in wolves, and irregulars as in mice 

The same tactor of increasing specif icitv operates in the sequence of aca- 
uisition of present and past tense markers.-" Children begin to expand their 
dictiDTxarics to include many more multisyllabic words and, thus, to learn the 
rules for application of. suffixes and stress to generate new classes. For ex- 
:ample,. they learn that stress on the second syllabic converts" noun to verb • 
(address versus address) and that the addition of suffix plus change-in-s tress 
converts verb to adjective (telegraph versus telegraphic). Some eight- to 10 
year-old children :,pply appropriate stress rules to nonsensb' material in much 
vJ^^Hnnf""' "^^^ ^"^^^^stingly. however, there are large individual 
variations among children so that' some older children cannot carry out this task 
t-.^nn'. '^n ^'/''^^ ^^f earlier stages of development, there seem to be universal 
n™t- . d^eJopmcnt The sequence of acquiring increasing numbers of 
properties of words, comprehension and expression of relationships within and 

between sentences, and acquisition of phonological rules seems to be similar ~ 

for a large number of children at this later stage of development. However, 
there^clearly are individual var iat ions ,as well, and these seem -to become more 
marked during the later stages of this early development. 
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During. the developmental period from about 18 months to five yearr , the 
Chi Id'" radically alters. the content of his grammar, at least as evidenced by liis 
language production. His analysis of the linguistic data he hears seems to 
..changis as well,, although he appears to understand a great deal about tho struc- 
,tures before he produces theni in his own sentences. The exact differences be- 
tween comprehension and production at various stages of development have not 
been described. WTien the child is producing one and two word utterances, there 
is some indication that he only comprehends the meaning of the words and rela- 
tionships expressed in his own utterances. Thus, comprehension and production • 
ateclosely related.* ^ 

However, the more advanced children at th'rs same early-age-Q£_dexk.lopnient 

Cthose producing two and thi*ee rather than one and two word utterances) can 
comprehend sentences that ar^ more complex than those\they produce (Shipley, et 
al, 1969). Perhaps those children who initially exhibit a greater distance be- 
tween production and understanding continue to show this" distance at an ever- 
increasing rate as they mature because they are capable of a deeper analysis of 
the structure of a sentence. Thus, such children more quickly acquire more com- 
plicated structures. This is a spjculatiye comment. Although the sequence 
of acquisition is similar for children within the isame linguistic community, 
different children acquire structures at different rates. 

Different children may approach asympote in acquiring new structures at 
different levels of analysis of the structure of sentences. By the time the 
child enters' kindergarten, he seems to understand some quite complicated struc- 
tures that he never, or only rarely, uses. There are limits i.o the understanding 
as well as limits to the structure of utterances that are produced. Stru^ - 
tures* which involve transformational operations that disturb the subject -v .«rb- 
object order are difficult for him to interpret and these structures continue to 
be difficult for some time. 

The child entering kindergarten produces conjoined sentences that express 
logical relationships., but he comprehends and useis conjunctions which do. not 
place many restrictions on conjoined elements (and) or those which reflect con- 
crete cause and effect relationships {because) - .He rarely uses and does not 
completely comprehend the conditional (if, .so)' (MeTiyuk, 1969) or antithetic 
relationships (jbut) (0' Donnell , et a], 1967)>. Children ex^/ress and understand ■ 
causal relationships before temporal relationships {whan and while), temporal- 
simultaneous relationships before temporal-sequential relationships {before and 
after), and temporal relationships before the antithetic relationships (Katz and 

Brpnt, 196 81. ; ' 

M a still ;later stage of development, he comprehend some stfuTTtxrres^in 
which the subject is separated from the verb ty thq object (J promised him to go), 
but different children vary widely in this anility, perhaps depending on their 
cognitive development and language experience (Chomsky, 1969). Some structures 
of this type are not comprehended by adults /in the community. Coincidental ly, 
it has been found that almost 50 percent of/American adults never reach "adoles- 
cence" in the Piagetian cognitive sense (I'-O'nlberg and G?lligan, 1971). Thus, 
different structures may be "available" to/different children . at various stages 
of development, and there are some structiyres that may never become available to 
certain children in their . sentence analyses . 

Individual differences in the level 6f language analysis at . the time of 
entering school may produce differences in the acquisition of reading and writing 
skills. Although there are no conclusiv/^ data which indicate that this is so, it 
seems logical. T^iore are, after all, a /great many similarities between the two 
language systems to be acquired. Ther^i;, are rules for sentence formation which 
are similar in both 5>''stems, and acquisition' of the two language systems requires 
the capacity to generalize, abstract, and store information that is hierarchically 
structured as sentence," phrase, word,, and segment. The lack of data on the rela- 
~ tion between these two processes may be due to the ways language development and 
reading acquisition have beeh'^mcasured in. studies that have attempted to measure 
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correlation between these two kinds of language performance, rather than to the 
lack of actual correlation. 

There are, then, both universal trends and individual variations. that can be 
observed in the child ' s acquis it Ion of ianguago.. The universal trends reveal them 
selves as fairly fixed sequences in the acquisition of basic structures of the 
.language. They probably result from constraints ' imposed by maturation of the 
neurophysiological and cognitive. capac'it ies of the child, the functions of lang- 
uage, and the structure of the system he is acquiring. The individual variations 
reveal themselves as differences in the rate at which various structures are 

^acquiTed-b>-~chi Idren^ and -in the-di-ff erent-le\^el-s- ef-ana-lys-is-^f t-he- 1^ 

-4Mt...are reached. These differences are probably due to particular language exper 
lences and/or intellectual capacities, c» & 

Dialect variation and bilingualism play an important role not only in the 
use of language but also in the child's conception of language function. Both 
universal trends and individual variations should be considered when planning for 
the child's acquisition of reading. The universal aspects indicate why and how a 
child goes . about acquiring a language system, Tlie individual variations ma>- pre- 
scribe his level of competence at the time of school entrance or where he is ''at" 
at the beginning of the reading acquisition process, and his conception of the 
functions of language. 



Devei opmentQl PsydiolinQuis i ^^ 
ImplicQtiohs for Reading Research 

Stanley R Wonot, 

GoliforniQ State University, Fullerton 

Th is paper is divided into three s-ections. The first identifies two recent 

~" El lestoTi'es in deveTrcjpmenta 1^' psychd-titgu-ifrt-ie s v - -The5ye-iaiJl.estx)nes_ar.e teown.!_s 

(1973) synthesis of research in this prea and Sodcrber^h^s- (1976, r977) appli- 
cation of research methodolOg/'from .developmental psycholinguistics to the study 
of reading acquisition. The second^'section-- of this paper discusses a research 
strategy--the applir.ation of research methodology from developmental psycholin- 
guistics to the. study" of vTeading acquisition, following Soderbergh's model. The 
third section of this paper, like the second, suggests a research strategy to 
deal. with the types of perceptual^ units used by readers to comprehend written 
language . 

. TWO MILESTONES - ■ . V 

Two recent milestones in -developmental psychplinguistics are also milestones _ 
for reading:" researcher's and teachers. 

The first recent milestone is the publication A First Language, which is '"^ 
Brown's • (1973) s>Tithesis of research on language development. He points out that 
the most important source of information for anyone studying l.mguage learning is 
the errors made by the child. Similarly, the reader's errors provide an important - 
scurM of information for the teacher as iias been demonstrated by Goodman (e.g. 
- Allen and Watson, 1976; Goodman, 1973, XP76A, 1976ii), and by others--e.g. Clay 
% (1968) and Weber (1968). 

^' f^. A "neW/' direction that Brown sees in developmental psycholinguistics is 

concern forj meaning. He points out that the first analyses in the 1960s of 
child sentences were in terms of pure syntax, in abstraction from semantics, with 
no realtattention paid to what the children might intend tq communicate. There is 
-^ an imp.ortant implication here for reading research: Since the founda,tions of read- 
, ing are in language, reading researchers and reading teachers need to'^c'arefully 

a'Ssess their individual positions on the role of meaning in reading. Is "meaning** 
" a t abo4>-4^orH. -in. -Jtlia-j:iead jji^^cj^a^^ room (see G ^i^tjnan_and - Rozin, 1972; Go o dman , 

1972)? . ■' . • ^~ ■ ' r~- 

Brown discusses the "construction rules" that children use to synthesize and 
- analyze language. He points out a research study suggesting that, n language 

acquisition^, and developmertt ,* "construvi^iron^rules" do not' cmerf^c. all at once at the 
• levels of spontaneous use, discriminating response, and judgment. The speaker uses 
various construction rules to move between speech and meaning. Similarly, the 
reaafer usfes^ various construction rules, to move between writing, on the one hand, 
;and speech,'^ianguage, and meanj.ng, oh' thp other hand. One must not assume that 
the reader, develops the skills for making- conscious judgments about whether or 
not particular construction-jules apply at the same time that he develops, the 
^ skills .to spontaneously use a particular, reading construction rule. It has been 

suggested. that written English be ^^hought of as one^ dialect of spoken English. 
_ Being able ; to use the construction rules of this papt.cular "dialect" is . dif- 

"cp fel'ent f rom ^Mn^'-ab^ -l u: ) 'mn k e cons cious "^'ud"pfSnr5~a:brrn t this -"d-ia-lreet^ — Th^-im^ 

•plication for teaching reading thpt, T^vf^fT7^~~f'+n4^-r -4; pr^^rJ^^f^j^Z.^r^^^^^^^^^*^" 
V ly using reading constiiiction rules is different from the process of marking con- 
scious judgments about. .tlie. application of such rules. IVhat might be the 
implications of this for ..research on teachijig^-rcading without liaving the clul.d'dea.l 
consciously with rules? ' 

V. , • - - ' ' ? . /"^ 52 ■ . -'^-Z 

o 
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Developmental psycholinguists are searching for universar aspects of lan-'~ ^ 
guage development, but thuy are conducting in-dcpth analyses of individual 
children. This has ipiportant implications for reading, for it suggests that one 
can gain an understanding of literacy acquisition, and of impediments to liter- 
acy acquisition, by studying and working with very small numbers of . individual 
children. The massive and expensive. First Grade Reading Studies with their 
large numbers of students did not tell how reading is acquired or impeded. But, 
like the developmental psycholinguists, one can find out by studying individual 
children. This can be done by researchers and by teacher -trainers, but far more 
importantly^ it can be done by in-service and prescrvicc teachers to further 
refine their skills in observing advances and VTipediments in reading acquisition. 

would -Hke- to-argue lhat curreiTt -thc^^^^ 
has the following major implications for reading theory and practice: (a) The 
relevant unit ih reading is not the distinctive feature of a letter, not the 
grapheme-phoneme correspondence, not the word, not the sentence, but the individ- 
ual reader (interacting, of course, with an individual teacher). (b) Teachers 
and prospective teachers should begin doing reading diary studies (following the 
models of the developmental psycholinguists). Teachers cannot, of course, study 
every child, but a teacher can study-'-in depth--one,, two, or three children, and 
the insights that teachers have about learning to read- can be increased. Teach- 
: oxs wduld be far ahead of researchers in this regard; researchers simply do not 
have 0ear, comprehensive descriptions of how reading is acquired. 

Such reading acquisition studies ivouldhave immediate payoff for teachers 
who could gain invaii.'able and otherwise totally unobtainable information about 
..;-their. students an^l ;:lout their teaching. The diary studies would be an integral 
. .J5art of a diagnostic-prescriptive approach--an integral part of teaching. 
> /A second recent milestone in developmental psycho! ^nguistics is also a major 
•/milestone in theory and methodology for reading researchers and teachers. It is 
.y a reading diary study by Sbdcrbcrgh (1976) which deals with a Swedish-speaking 
child learning to read, and is entitled Reading in Early Childhood: A Linguis- 
tic Study of a Swedish Preschool Child's Gradual Acquisition of Readihg^ Ability. 
.The author is a linguist, and her approach is based upon developmental psycho- 
linguistic models. Tier work yields both a richness of detail and a number of 
tantalising generalizations about the learning-to-read process. 
^ * This landmark study, carried out by a linguist, provides conclusive evi- 
^ dence of the applicability of current theory and methodology in developmental 
^ psycholinguistics to reading. Mere, one. finds the descrii;t4ve orientation of the 
language researcher and the prescriptive orientation of the reading teacher 
merged into an enlightening discussion of reading acquisition. The top informa- 
— ^ on need in reading is join ing an understanding of how liter acy is acquired ■ 

(Durr and Wanat, 1973). Those most competent to gain this information aT'^"-cTir55~ 

room teachers working in partnership with language specialists. * 

' RESEARCH STR/VTECY 1: TliK RfiADING DIARY STUPY 

Questions and Procedures in* Reading Diary Studies 

Following are some general guidelines for a reading diary study. A major 
^oal of such a, study is to provide detailed information on the reading acqui3ition 
processes of a small number of children.. Tlie children' can be /taught individually 
or as a group. Teaching approaches to consider are the "whole word" or "language 
experience," ai;>ong others. A "whole word" approach as described by Doman (1963), 
employed by Soderbergh (1976J_and by the Steinbergs (D. siefnberg and M. 

Steinberg, 1975) in TTieir reacTlhg diary "studil^s . " As" the reading d^^ 

progresses, extendef! passages and books can be read, and the-3h~Hd^'-s-t:ompreheiisxon --~- 
skills when working with increasingly- larger blocks of text cih be studied. The 
teacher maintains detailed records of all of the words s\\o\m to the child and all 
-of tl'.e child's responses. Tlie information to be analyzed includes what the child- 
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- hno mastered, whay th e child errs on, and the type s Qf wordr^^^^^ck and later, of 
course, sentence -ata>ack, and paragraph attacH s^rat' ^j^Q^ t inrr^^^re^ observ ed-; — - 
her detailed diary study, Sbderbergh (1976) identifi^^ ^^^q categories of respon- 
ses: (a) no response; (b). whole-word substitution, which the child mistakes 
the new word for a previously learned word; (c) ^^dj^J^^,^j^QJ^3^ in which the child 
adds together two previously learned word- parts; (d) deletion, in which a part of 

■ a previously learned word is .deleted to create ^ response for a new word; and 

(e) word-part substitution, in which part of a previously learned word is sub- 
stituted for a part of a new word. Changes in the percentages of occurrence of 
each of the five response types over time would provide information about develop- 

o ments in the child's linguistic-cognitive-perceptual strategies for making sense 
out of written language. Computer data-processing programs can save time in 

— identifying -patterns of- relations between the child^g correct or incorrect res- 
ponse to a particular stimulus, on the one hand, and the occurrence of these 
spelling patterns in the child's history of stimuli ^^^^ responses, on the other 

' hand. 

In addition to classifying the children's responses into these five categor- 
ies, attention needs to be paid to the types of Perceptual units that children 
use as they learn to read. Questions dealing with perceptual units include: 
(a) What letter groups does the child treat as perceptual units? (b) iVhat is the 
order of acquisition of these letter groups? (c) Once the child learns to use a 
particular letter group as a unit, .does the child experience any lapses in his 
mastery of this unit? If so, what are the related factors? (d) ^What is the nature 
of the child's progression in mastering these perceptual units? (e) What is the 
progression over time in the size of the perceptual units used by the child? 

(f) What are the relations among letter groups that are mastered at the same time-- 
are highly similar groups more likely to be learned ^t the same time, or are highly 
dissimilar groups more likely, to be learned at the same time? Cg) Are certain 
letter positions^ like first letter and last letter, jj^Q^e critical cues? Does the 
importance of letter position as a cue increase or decrease over time? (h) How 
important a cue is word length? Does its importance increase or decrease over 
time? (i) How many letters do the error and the stimulus have in common? How 
does this perceritage"^change over time? (j) Is the order of the shared letters in . 
the error the same as the order of shared letters in stimulus? How does this 
change over time? (k) Are the shared letters grouped together in one part of the 
word, or are they. spread throughout the word? How does this change over time?. 
(1) Do different syntactic and semantic categories differ in their error rates? 
How does this change over time? 



Reafi-ing Diary Studies as a Prescrvice Tool 



. Farr (1974) had identified the development of strategies to help teachers to 
become better observers of learning processes in children as a major goal in 

..teacher education. The reading diary study should be a highly f^ffective tool for 
improving the teacher's observation skills. Its effectiveness in this. regard 
should be assessed. Also, Venezky (1974) has pointed out that a major weakness 
of teacher training programs is their failure to trai^ teachers to follow through 
over an extended period of time with a complete instructional sequence. Existing 
teacher training programs generally neglect to provide their students with directed 
experience in tailoring instruction to individual learners' needs. The reading 
diary. study should be a highly effective tool for developing the teacher's follow- 

_through and individualization-of-instruction skills. effectiveness in this.- . 

.-.-regard should be assessed. Finally, the -reading diary . g^tudy as a preservice tool 
is a learning experience preferable to the excessive theorizing, * hypothesizing, . 
and fantasizing about reading acquisition processes that may occur in preservice 
teacher educattion programs. ' 
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Reading Diary Studies /^an In-Service Tool 

The need for teachers to become better observers of learning processes in 
.'individual children, the need for teachers to increase their ability to follow 

better individualizers, and the need for more concretizing aFout reading acqui- 
s sition processes can be addressed in an in-sencice cjntext as well as in a pre- 
.; service context. The experienced teacher in the^classroom certainly does not 
have the time to develop detailed diary studie^ of^each dhild;,- but she dpes .. 
have time to develop- studies of one, two, or three^ As' the .teaiAer becomes 
more experienced, more and more children can benefit from this close observation 
of . learning- to- read activities. 

A critical mass of studies describing reading acqusition in typical learner? 
is lacking. The development of these descriptions is the most needed information 
in reading. ^ Reading diary studies, based upon the models of the developmental 
psycholinguists, are the most promising tools for obtaining this information, 

RESEARCH STRATEGY 2: REUTIONS AMONG LINGUISTIC CHARACTERISTICS OF TEXTS, 
..READERS' COMPREHENSION, AND READERS' LINGUISTIC BACKGROUNDS 

Minority groups are disproportionately affected by reading comprehension 
problems CColeman, 1966; Miller, 1974; National Assessment of Educational Pro- 
gress, 1972), Individual differences in such factors as selective perception 
may interact significantly with success in learning (Grimes and Allinsmith, 
1961). Current theories attempting to describe the processes of mature reading 
and how reading skills are acquired, have failed to take into account possible 
group or individual differences in the perceptual strategies that readers use to 
extract meaning from witten language (Gibson, 1972, 1974; Gibson and Levin, 
197S; Levih, 1974; Miller, 1972; Neisser, 197 4A, 1974B; Wanat, 1971)-. 

SincL minority groups are disproportionately affected by reading comprehen- 
sion problems, the perceptual strategies (the sentence-attack and paragraph- 
attack skills) of students w-' i various characteristics (e.g., bilingual vs. 
bidialectal v^. scnool-Engli ,-only speakers) should be studied to determine if 
there are significant group or individual differences in their perceptual strat- 
egies. If sr. a differences exist, then the current- approach of researchers try- 
ing to devcl p and test theprie^, models, and descriptions based upon the notion 
of an Videalizedrcader'' is \Nrrong. If such differences exist, then current pro- 
grams of reading instruction for bilingual and bidialectical groups, for example, 
will have to be changed to be sensitive to, and bu^.ld upon, the perceptual strat- 
egies that these individuals bring to the leaming-to-read task. . IVhat is needed 
is a fresh approach to the analysis, of the reading problems of low-achieving 
students--an approach that studies ,the linkages between language patterns, per- 
-ceptiial strategies, and reading problems— employing valid and reliable measures . 
•*The reader must be sele':tive--it doesn't matter how much information enters the 
visual system, he- can g^ - only four or- five items through the processing bottle- 
neck into short-term memory. So, in addition to bein^g fast, he nnist choose the 
four or five items that will best meet his information needs (Smith, 1971)." 
Also, eye-fixation studies show that skilled readers selectively allocate their 
attention to linguistically defined areas within the text (Comunale, 1973: Wanat 
^1968, 1972/ 1976A, 1976B; Zargar, 1973). ^ . 

Thus, fluent adult readers selectively allocate their attention to areas of 
•the sentence. Smith (1971) states, that the reader must be selective in what he 
attends to. Is the ability to selectively attend to particular linguistically 
defined areas within sentences a critical factor in the development o;f reading 
skills? At present, 'we do not know. Do high-achieving readers differ from low- 
achieving readers in the ways they selectively attend to areas of the text? We 
^^.JTQj^.Jknow. _S.i^^^^ language structure plays a -central- 

role in guiding his search of the text (Wanat, 1968, 1972, i976A, 1976B), are 
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bilingual and bidialectal children (who must deal with more than one language 
system) more likely than monolinguals to havie problems in selectively attending 
to highly informative areas in tie sentence? We do not know. ' Furthermore, we 

^o no t know if there is signi fic:i At var iability within these groups due to 

indiv idual differences "^n 'per?eptuaT s t Mtegi ef^""^^'"^""' " ' \ - - - 

If research into reader \s perceptual strategies were to show that better 
readers attend to different 'parts of the paragraph or sentence than do poorer 
readers, then further research would be indicated to determine if the perform- 
ance of poorer readers would improve by teaching poorer readers to look for the 
same kinds of information that good readers attend to. It is important to point ' 
out that the training indicated here for the reader would deal with his, oogni- 
tive skills, not with his oculomotor skills. If research into readers* percep- ^ 
tual strategies were to show that there are significant group or individual 
differences in perceptual strategies, further research would be indicated- to 
determine, if teaching to the student *5 preferred perceptual strategies would 
improve his reading, j^r if adding to the reader's repertory of perceptual strat- 
. egies would jjicrease his level of comprehension and his speed of comprehension. 

- Individual Differences in Perceptual Strategies 

Some years ago, in his review of eye-movement research in reading, which 
encompassed 72 studies. Tinker's (1958) total di-^.ussion of individual differences 
is as follows: individual differences. Wide individual differences are always 
found in reading. These are readily detected in eye- movement records. Special 

emphasis ib placed upon these variations by such authors as Morse (1951) , Dixon 

(1951), Ballantine (1951), and Gilbert (1953)." Thus over an 11 yt^ar period. 
Tinker identified' 72 studies dealing with eye movements in readings and only- 
four of these studies — about six percent — emphasized individual differences. 

•V , "[T]he necessity for studying individual differences in the perceptual span" 

xhas been identified -is a research priority (Raynor and McConkie, 1974). Also, 
it has been noted that "visual processes are more active and intentional than was 
long believed (Geyer and Kolers, 1974)/' Yet, the cjuestion of possible group and 
individual differences in the perceptual strategies that readers use to extract 
meaning from wi ^-^r language has not been investigated, even though (a) lin- 
guists have developed procedures for analyzing the' linguistic structures that 
readers have to comprehend in the course of extracting meaning fron written 
language, (b) psychologists have developed tools and procedures for studying 
readers' perceptual strategies, and (c) educators have identified populations of 
learners itho al^e of major concern. 

"[A] crucial role in problem-solving is played by man's short-term memory .. 
and the 'processes that transfer information from short-term to long-term memory 

' (Simon ^___1 974) . " Oper at ing w i t h i n short - term memory are co^n^^^ P.rpc e s s e^s - - cog - 
native strategies such as selection^^of information and rehearsal of infonnation. 

^ under the voluntary control of the perceiver (Atkinson and Shiffrin, 1971). Con- , 

sequently, educational intervention strategies can be formulated to improve these 
control processes and the ways the perceiver deploys them to extract meaning from 
written language. 

"With increasing age, the child's perceptions are more and more dominated by 
organized search patterns that are related to sustained ^plans ' ; or oilgoing behav- 
ior patterns of the perceiver (Maccoby, 1969) «" Coffing^ (1971), Cooper (1974), 

Simon and Barenfeld (1969) have shown that the perceiver' s eye movements reflect 
his internalized cognitive structures, maps, and strategies for processing pic- 
torial information. Young children tended to see similarities and to ignore 
small differences in detail when they were asked to-deeide whether two -'complex 
pictures were exactly alike or different (Vurpillot, 19681. The same phenomenon - 
— has been - found when children - were asked-to -judge- whether 'tv\o- v'^<i^s--were - identical ~ — 
or different (Nodine and Lang, 191\), However, as children mature, their eye 
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movemeDts reflect more appropriate and efficient ways of coping with the task at 



hanJ. 

A Ne glecte d Area of Research 



Study of differences in perceptual strategies students enploy in compre- 
hending written language is a neglected area of research. Hie Corder (19711 
analysis of research. The Corder (1971) analysis of research on methods of 
teaching reading concludes that: "Most of the research on method, for example, 
has been based on the assumption that method alone makes a major difference in 
learning to read afid has ignored or left uncontrolled other significant varia • ' • 
fo.mH^'^K /"-^""r f"^-!!^^''^'' characteristics." • Grimes and Allinsmith (1961) 
found that "individual differences in such factors as selective perception or 
emotional needs may dispose pupils to find that one or. another method of teach- 
ing makes learning easier, more palatable, or more satisfying. The classroom 

lllTntlt children may prove to SI delete? ous to the 

performance or development of others." 

. The reviews of the reading research literature emphasizing models, theories. 

Daiis'nQ7?^''';' "'"''"^ P"""^"' ""'^ learning to. read contained in 

IZolt^Jlll ^''''^'^1^'^ I'^O such -models" (Kling. 1971). Yet, these models, 

rirnf^M '''^°"^/^"P'^i°"'/"'""P^ ^"^ly" re^'ling in terms of some "idealized 
reader -an idealized infor-.ation processing system." This approach totally 

P°"^ble differences in students' background experiences (e.g., language 
.background), their purposes in reading, and their cognitive styles--includinB 
their learning styles, problem-solving strategies, and strategies for selectively 
attending to different dimensions of the task at hand. selectively 

indwfS^H^P^^^^ failure of reading research to investigate possible group and 
KoJ' s niv^ m" P"-"P^"^1 strategies has come under attack. Geyer and 

So^ssoJ "^rr'>-'° "^^^\"«-bility of the human being as ,an information 
processor. Cognitive psychologists have been criticized (Neisser 1974P) for 
limiting their definition to the perceiver to just that of "an information-proces- 
sing system." Neisser (1974B) points out that the perceiver is an ^ent and nSt 
'^f system " He maintains that cognitive psychologists should not 
^ limit themselves to what the perceiver knows. Rather, they must also take into 
account who the. individual perceiver is. what he wants to do, and what his, strat- 
egies are in approaching the task. "It may be more fruitful to strive for eco- 
thfn''^n'''^ ^''^^f" for theoretical inclusiveness and to study natural rather 
than an increasingly artificial intelligence (Neisser 1974A) " 

Research into the readinlS; of bilinguals, such as that of Kolers and 
Macnamara has deolt with adults who are accomplished readers and fully fluent 
speakers and readers of both languages involved in the studies. The Kolers and 

should stimulate forther inquiry, but it does not deal with the bilingual children 
nue;?'irJ°.°;'i'-*° "^^Pfi-i^^^i^g difficulty with reading and ,ho'are not Suy 
fluent in both languages. Also, as has been mentioned, the Kolers and Macnamara 
research dealt with adults. The research of Lambert a^d his collea^^ in Sec 
MKncn^'f bi ingual children from economic stratum different from Sat of Se 
bilingual chi.Jren who are experiencing difficulty with reading in the U S Also 
the Lambert studies do not consider the perceptual strategies used by the childrS,; 
10 extract meaning from written language-^fH^T^ly consider overall reading 
achievement as measured by commercial paper-and-pencil reading tests 
.nH /".^^^f""i°n of a set of papers developed by basic researchers 'in psychology 
iTull/T ."T^T'"" ^" "'^"''"S P°i"^^ ^hat "none of thq papers deSef- 
PossibL Effect o1 r f'Tf'' Mattingly, 1972] has attempted\o Consider JJe ■ 

effect of dialectal variations on the relation betwefn .^r,eaking and 
learning to read, or to assemble and evaluate the facts -elevant to thif ^^rnrt 

of visual research has been done with adults (Haber. 1972). Thus, researchers 
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concerned with the basic linguistic, cognitive, U-nil perceptual processes ■ 
underlying reading have not focused t.'.oir analyC i.ca:l procedures and tools on 
the groups that are having difficulties with ruiJ-vJin^. On tlic other hand, the 

'^^^rrea^wsoafxTier's^ 

disadvantaged minority group students have not i^i^oil the k inds of analytica !• pro- 
cedures and tools that the basic researchers ha^^c? iivailable,. However, if line- 
of-sight (eye fixation patterning) measures of mfo^niation processing in reading 
were used, objective data would be available; I'^iihev the reader fixated a parr 
ticular area of the text or he did not. I;ither cJ- te^grCssion wa:. made at a par- ■ 
ticular point or it was not. Also, the number fixations (or regression v) can 
be objectively and accurately cornted, and the ttunt^ion of each fixation can be 
objectively and accurately measured. Research mto readers' perceptual strate- 
gics should apply the research procedures and lOxyh of basic researchers to the 
student populations of most concern to edjcatloi^l ros^archers and clinicians. 

Briefly stated, a rescarcli program need^ to be developed to investigate 
the strategies that readers use to "perceptually' attack*'- -to use N, Mackwortli's 
term--sentences , paragraphs, and larger units of ttst in order to extract mean- 
ing from them. This is t!ie logical extension of the research knowledge we have 
aiyout the reader's woi:?-attack skilU. A- large u-mount of research and instruc- 
tional materials development has been done on cl^i liiT'on' s word attack skills. 
Most beginning reading programs emphasize .either phouics or the whole-word 
approach, and both of these approaches use the t^Vrd as the largest unit. How- 
ever, it has been stated that ther: are many chi-l^i^cn who can decode words, 
but who are unable to comprehend the meaning of tlio i>cntences and texts in 
which those words occur (Samuels, 1975). 

Readers' perceptual istrategics ;can be sCU^icd by monitoring their eye- ' 
fixation patterning as they read. Ivliat readers o-o and do not look at, and what 
causes them cognitive dif f icult ies— as indicatet^ by niore o/e fixations, or 
longer fixations, or more regressions--in relati-a^i to. what they comprehend, can 
provide information about the relative effectivi^ncs^j of different perceptual 
strategies. 

CONCLUSION ■ 

In conclusion, it has been pointed out chat, o.xtant models, theories, and 
descriptions of reading and of learning to" read attcnipt to analyze reading in 
terms of some "idealized reader"--an "idealized i tifot'mati on-processing system." 
This approach ignores possible diffeiences in students' backgrounc experiences 
(e.g., language background), their purposes in residing, and their cognitive 
styles--including their learning styles, probL eif^- -solving strategies, and strate- 
g i es f or s e 1 ec t i ve iy at t end ing t^- 41//^ ^ of t he t as k . It was also 

pointed out in~t he" preceding section that reseafclit^'r? tlo nbt^ know if (or how) 

kthe peixeptual strategies (the sentence-attack , f;iiragr^i{)K-iittacl<, etc, skills) 
of high-achieving readers differ from those of 1 o v-a^hicv ing readers. Also, 

^researchers know little about how the perceptual strategics of different 
readp*-^s relate to their language background, or t o rhei): reading comprehension. 
And researchers know little about how the perccpt^Jal stirategies of different 
readers relate to the Semantic/syntactic characteristics of the materials these 
readers encounter. Since selective attention plci^s an important role in the 
extraction of meaning from written language, t]\C preceding discussion argues 
for the use of eye-f i.xat ion patterning studies to unaly^e the types of perceptual 
units that readers use. This second research jjtV^itcgy is concerned with the 
development of "percentual-attack" skills in rcl^ition to the deVelopnient of 
reading comprehension skills. This second reseiJV^'i strategy parallels Research 
Strategy 1, since both are concerned with the dc^VcloPment of perceptual units. 

-The - work- of - SOThrrbergh-; - Brow 

useful models for those of us trying to increases ^ur ojn^er^tanding of how read- 
ing skills develop. 
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The traditional activities of the clinical Fsychologist--psychoJ ogical assessment 
and psychotherapy--rely heavily u;ion language. In assessment, the adequacy of 
performance on many tyi)es of "intelligence" tests is indexed by verbal behavipr. . 
On so-called "projective" tests such as the Thematic Apperception Test and 
Rorschach's test, the child or adult verbally conveys his perceptions,- interpre- 
tations, and associations while the clinician proceeds to make inferences about 
personal concerns, defenses, and cognitive operations from these messages. In 
. many traditional forms of psychotherapy, such as the psychoanalytic and client- 
centered modes, it is claimed that the patterned exchange of communications is 
the vehicle for behavior change... In this paper, some applications of psycho- 
linguistics to clinical practice will be summarized, and some issues that clini- 
cal practice raises for psycholinguistic research will be indicated. 

COMMUNICATION AND MEANING 



Conununication can be defined as the procsss of one person getting his 
meaning f^cross to another person. For the moment, we shall consider communica- 
tion in a clinical situation (and perhaps in many other social situatit>ns as-well) 
to invo.vo. three sets of factors: (a) linguistic, (b) paralinguistic, and Cc) 
extrinsic. 

Linguistic factors are the typei; of variables examined in relation to 
verbal behavior, shorn of extra-language features. One major ^et of linguistic 

■factors involve form: The surface structure of an utterance, its underlying 
deep or conceptual structure, and the rules used in relating the two. In clini- 
"cal practice, one seldom attends systematiciiily-^ar ,quantitat^ivel-y-to these -aspects 
of language; yet the clinician often makes evaluations of , and responds to, struc- 
turally diverse utterances in equally diverse ways. For' exampl-e, a client who 
speaks in complex sentences with many subordinate clauses and qualifiers may be 
considered an "obsessive," and a particular t^vc of therapeutic intervention 
^ would be aimeJ at this quality. 

A. second major set of linguistic factors involve content. This encom- 
passe^s more than just the specific language {e.g. ,.; pnglishl usM b^^^^ 

- even the sophistication of 'his icxicori (although a client using very esoteric 
jargon may be viewed and treated as an "intellectualiier") . It refers also td the 
classes of events that the client verbally reports--the • topics that he discusses." 
Many researchers have developed elaborate systems for coding the presence and 
frequency of occurrence of different types of content variables, and by far the 
greatest amount of work has involved this sort of approach rather than a focus on 
the structural properties of language. 

Paralinguistic variables are those which supplement, modify, or enrich 
an uttera.ice in such a way as to affect its meaning. In psychotherapy , as well 
as in clinical, assessment, the clinician attends to kinesics (movement,' posture, 
facial expressions), tone of voice, loudness, pauses, etc., as well as to the 
verbalization per se in attempting to understand the meaning of hiS' piient^s 
communication. ' For example, in discussing an unpleasant incident whore he is 
reprimanded by a superior at work, a client may admit that he "was ahjry" and 

.._conv-ay..JJiis-Jiy..-.]^udn^^5^,-..-.g^s^.«F^^^ and- faeial--c?cprcssion--a3-welT:7f5~Tirnp^^ 

tent. On his side, the clinician monitors these paralinguistic features in his 
own ve^rbal interventions. Psychoanalytic work prescribes a certain detached 
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interest in and concern for the client; the thcrapi^^-t therefore attempts to regu- 
late the expression of strong •emot ion and inhibit pronounced gestures when he 

ally as well as through language coiitent, r.r. attitude of unconditional acceptance 
and warmth. . . 

Extrinsic factors are those which may impinge upon the process of com- 
- muriication l?ut which remain somewhat apart from it. They include the. imniedi/ite 
social situation and the sets or expectations that the cli'^nt brings to it. These 
may affact both linguistic .and paralingiiistic aspects of communication. For ^ 
example, a hospitalized psychiatric patient seen tor an interview or testing which 
he .believes may influence a derision on his release frequently attempts to impress 
the clinician with the' sociability and rationality of his behavior and utterances. 
Alternatively, a college student at an intake interview in an overworked univer- 
sit* counseling center may feel he has to present himself in as troubled and 
negative a fashion as possiblye t:) convince the (-agency tliat he needs help; his 
utterances may become longer and more complex. A client of lower socio-economic- 
status irifiy feel he has to,. use big, technical words rather than colloquialisms in 
talking to professionals. A psychomalyt i.c patient is instructed to say what- 
ever comes to mind; his utterances may be simple in structure with little logical 
relationship. • . 

Disregarding these extrinsic factors, however, tiie relative significance 
of linguistic versus paral inguisiic features in therapeutic communication has been 
a topic of some debate. Is language content per se a sufficient indicator of the 
events of psychotherapy, or must paral inguistic aspects of communication be con- ^ ^ 
sidered as well? Gotts6halk, Winget, Gleser, and Springer (1966) state that "the 
relative magnitude "6f i^n affect can be validly estimated from the typescript [!of] 
speech. .. using solely coptont variables and not including any paralinguis tic 
variables ... .The major part ot the variance in the immediate affective state of rn 
individual can be acc anted ^jr by variations in the content of the verbal cormnun- 
■ ication." Gottschalk ct al suggest that paral inguistic phenomena only amplify 
• upon, or provide an additional ;i.nd usually redundant source of information about, 
verbal content variables. Tr.oy also note that paral inguistic variables h^.^e little 
research utility since 'no onu has yet been able to devise a reliable method to . 
measure affect *> 'i.^ ^nc these variables." 

Cither researchers, however, do not feel that attention solely to language 
content is sufficient for describing communication in clinical situations. Maggard 
and Isaacs ^i06C^) found that when patients scjrpd to be in conflict about an is.s'ue, 
the Li. fleeting facial exprc'ssiois would display a different emotion from the con- 
tent of their uttcraruos. They state "the patient may [facially] show y micro- 
momk"»ntary biirst of ..ngcr while talking about liking someone." The o.^pressive 

- - ''cscure > in thei r view serves •!: a mod Ify the meaniiig of the co-Tmiinicat ion . • - ^- - ~ 
■; . ; In a similar vein, Heutsch (1966} has attempted to correlate verbal and 

kinesic aspects of communication through the use ot sound films of psychotherapy. 
He feels that "unconscious: emotional needs which cannct be discharged in words 
lead to. . .postural behavior." DcutL,ch has presented some raw data on one patient 
to.'TCther with his comjjients upon it in an intT^iguing article. He descrijes hov;, 
at one point, the patient verbalizes that he "had. to go to somebo^iy for help" and 
simultaneoui> ly stretches his ha*^d outwaru. According to Deutscl!, "the stretched / 

- out hand expresses the p^ea for help." In this instance, verbal and kinesic .aspects. 
o»7 the communication coincide; but the process of analysis can become far more 
complex and inferential. . ^ 

Thus, th question "Is language content a sufficient indicator of the 
events of psych'^laerapy?" has never satisfactorily b?en resolved. Soijie- investi- 
gators have been extremely pessimistic about the relevance of purely linguistic 

techniques in examining cHnicai ccinmun i cat io n. Pitt man and Wynna (1966), for 

instance, co ^ude in their stucy jf linguistic and paral inpnistic phenomeiia in 
psychother*-' >y that emotional aspcr.t^ if speech are very different from linguistic 
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... aspects and that "methods developed i^i traditional linguistic analysis may not 

■ then attempts to study clinical interaction through linguistic variables will 
bear little fruit.. Yet. this may be a too hasty -md overly broad rejection of 
linguistics. V^Tt of the problem involves two souses of the term m..«mnc/ in 
clinical communication. 

'"•iHceptual Meaning 

This sense oF clinical meanin.t' corresponds to deep or conceptual 
structures. It involves some underlyi ,g kernel notionCs) which has been actuated 
.•through an utterance with one or another surface structure. At one level the 
clinician tries to understand the content of the message sent by the client 
Here, the clinician's task does not differ substantially 6jco,t. that of anyone 
trying to conduct a rational conversation. However, the most crucial kinds of . 
conununication that clinicians have to decode are those which We an ambiguous , 
deep structure-those which admit two or more conceptual underpinnings as possible 
meanings. A clinical example of this type of utterance might be "I feel hot •• 
■Many psychoanalvtical ly oriented clinicians would hold that no research, other 
than intensive case studies, could be done on utterances of this type since" their 
deep structural meanings wouiu vary from client to client. 

Even given this potential limitation, it would be interesting to explore 
under what conditions and with what sorts of clients ambiguous utteranci^s occur 
One hypothesis might be that clients emit them in earlier stages of psychotherapy 
when they as yet have little insight regarding the nature and sources of their 
problems and feelings and possibly less experience in differentiating among 
feeling states. Another hypothesis might be that ambiguous utterances tend to 
occur at any point in treatment when the client begins to grapple with new. 

hitherto unexplored issues If miohf t 1 <:n ho r hni-\.i ; -il ^- V 

- . - J issuLb. iz mignt also be that clients with particular types 

of. defenses or dynamic patterns tend lu u.se ambiguous utterances, e.p.. obsessives 
who are prone to grave doubt. 

One .-najor area where linguistics and clinical communication seem naturally ' 
to dovetail is m the interaction patterns of the families of -chizophrenics A 
well known approach to the:-o p-.Lterns has been the "double bind" concept of 
,fn!^?"' "^ley. and Weakland (1956), further elaborated by Weakland 

(1960). The "doubie bind" refers in part to an interpersonal situation where 
one or more porscns (usually family members) aim two mutually ejtclusive orders of 
a message at a target person ^the schizophr. mc) . either through an utterance with 
r^"; °^ throi;5h one uttera!... with an ambiguous, deep structure 

-.-(Other._..requi.rer,ents f he 3itur.ta.-3n are tha-: the receiver cannot comment on "tlie 
ambiguity or leave the field and that the re. e over's relationship to the senderfs) 
IS a 'vitally .mportant" one.) . 

Ntost of the "double bind" hyjiotheses have been inferred from clinical obser- 
vation and little quantitative research has been performed. Two researchabl*> 
que-Uons would appear to oe: Do family nembers aim messages at the schizophrenic 
which. have conflicting linguistic and parai ingui stic mea.nings? If so. in what ' 
situations and with ivhat frequency? 

/Vnother research issue from the point of view of linguistics concerns the 
translation of conceptual meaning into surface structure. It might be that under 
certain kinds of conditions, different types of clients would tend to express 
the same deep structure meanings through different surface structures.- Foir 
.sxan:ple. under conditions of anxiety arousal, an obsessive client might' resort to 
complex, hierarchically organized sentences in the passive voice while a hyster- " 
^Ucli^nl^sjmerances_^^ shorter-although both might be 

attempting. to express the same underlying meaning. 

Also, it might well be that patients' reactions in psychotherapy vary not 
just according: to the type rind degree of content communicated to them but also 
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according to the lorm of the communication itself. Then, one might expect cer- 
■'FaTri^t>Te'?^oTTaFLO 

structure. according to how it is realized in the surface structure of the ther- . 
apist»s speech. This is a very real problem In the practice of psychotherapy; 
How does one phrase a message to huvc maximal im|)act upon the client? A psyclio- 
•linguistic approach to this problem would have merit. 

Symbolic Meaning 

Psychoanalytical ly oriented clinicians hold that t^ere is ;yiother type of 
meaning in verbalizations that goes btvyond conceptual meaning. In symb-jlic 
meaning, certain items in the paticrit 's lexicon haye^ additional personal mean- 
ings, such meanings are idiosyncratic. and go beyond^;tho5p which can be readily 
shared in the language of the patient *s subculture. They arc unique and not 
found in dictionaries. The most famous examples of utterances, with presumably 
symbolic meaning are verbal reports of dreams such as Freud collected in his 
many case studies. Verbalised elements of dreams, according to Freud, stood for 
other meanings through some mechanism, of associative. similarity--similarity in 
appearance, function, physical location, etc. It is important to note that 
normally one can easily describe a verbal account of a dream in linguistic terms 
of surface and , deep structure. Impossible dream events can be linguistically 
described in a very complete way, e.g,, "1 dreamt about a monster riding a mush- 
room with wheels," Yet a psychoanalytical ly oriented clinician would go beyond 
even the ambiguous deep structure of this communication ("The monster has wheels . 
and .'is riding around on the mushroom" or "The monster is riding on a wheeled 
mushroom.") to some presumed symbolic meaning. Another extreme instance of 
symbolic meaning occurs in the private languages sometimes developed hy psychotic 
individuals. As with the dream, while the structure of the persona-language 
could be adequately described in linguistic terms, the symbolic meaning might not. 

It seems likely, then, that some varieties of linguistic research would 
have little to offer for clinical research on symbolic meaning. Even if one were ^ 
to establish reliaFrc"anaTsome^ meafiings for a person's com- 

im:. ication in i..-clinical situation, apart from the outright claims of psychoana- 
lytic therapists, the linguistic task would merely consit of compiling a lexicon 
of personal meanings for each patient, a tediou:. rese.irch enterprise with probably 
limited genera J izabi 1 ity. " Linguistic research on conceptual moaning and forms of 
communication, as indicated above, would probably yield vastly more profit. 

MSSF:SS^I^:^T AND . INDIVIDUAL STY - " . 

..logical assessment is the description and evaluation of individuals 
aid, as ii.. cated earlier, in large measure traditionally, involves Verbal behav- 
ior! On most widely used intelligence tests, the child or adult responds verbal- 
ly ^o over one-half of the items and most of the tin^o must comprehend verbal 
insti actions. ' Responses to Thematic Apperception. Test cards, sentence completion 
blanks, trie nnesota Mul f:iphasic Personality Inventory, and Rorschach inkblots 

heavily involve language , , . •i,*-^^ 

In 2go psychological assL-ssmont , the d t a.^no,st ic lan ^^oc.s beyond the compilatLOn 
of test scores and aims at portraying tlie internal structure of a person's cogni- 
tive operations and motives and assumes that how they combine io unique for each 
perse . Furthermore, although one tries to suppress it at times, there tends to 
be of an emphasis on deviation, usually in the sense of "deficit" or^ 

:r ' i i ty ." Modal cognitive or personality characteristics often recei e 
little c.nv.icnt or arc treated as if they hold* little interest or importance. 

X.-. contrast, psyciiol.inguistic research tends more typically to be concerned ■.: 
with commonalities' amoni; all individuals at a certain age than with uniqueness. 
For example, recent summarie:; of language acquisition (Brown, 197."^; McNeill, 1970; 
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Menyjk, 1971) discuss at length the univorsals in the developmental . sequence of 
JAngua^.c^txuct ,ta.-£j^ccountini;- fox 

uniqueness. 

Both clinical assessment and ps.vchol inguist ic research seem to come together, 
however, in studies of special subgroups of individuals, l-or example, Menyuk 
. (1971) cited her own 1964 study of children diagnosed as using "infantile speech" 
where physiological causes had been ruled o-. t. She noted that children using so 
called infantile speech produced structures not identical with normal speech in 
earlier developmental periot.ls: "They had developed a grammar that was more 
sophisticated in terms of some structures and different in terms of others." 
Furthermore, she found that "normal speaking children iiave the capacity to store 
fully or at least partially anal/ze a sentence ... children using disordered 
language are incapable of this task unless the utterance is short enoueh and/or 
simple enough. " / ^ ■■ 

clinical viewpoint, many language studies have been performed with 
different diagnostic groups or syndromes. Vetter (1969) 'has summarized a large 
amount of this literature. Some of the language characteristics of schizophren- 
ics (apart from content) that Vetter mentions are the following: "(1) the 
schizophrenic is less precise in his understanding of .. .meaning. .. (2) [He] is 
less able to use his words as conceptual . instruments .:. (3) [His] ability to inte- 
grate words into meaningful corpmunications appears impaired, though he may 
'define' the same words in the same- way that the control subject does." Thus^ 
one integration of clinixal and linguistic viewpoints ha,s been through the descrip- 
tion of language behavior of contrasting diagnostic categories or groups. A 
related approach to assessment has been the psychoanalytic emjpirical research on 
coi/nltive.controls and styles. The implications involve both language structure 
and language acquisition. 

Cognitive Style 

Psychologists and educators who are "score-oriented" tend to think of 
psychological tests primarily in terms of content. That is, a test indexes a 
certain percentile or level of "intelligence" or a certain quantity of knowledge. 
In contrast, "ego psychological assessment" is. concerned with the thought processes 
that a person displays in responding to tests; that is, the manner in which the 
person arrives at a correct (or incorrect) answer to, say, an intelligence test 
Item t>ecomes as important as the fact that the answer is right or wrong. A 
Wecbsler Intel ligenrc Scale :^r Children Comprehension subtest item is "Why 
should we keep away from bad company?" Two possible answers might be (a) "Because 
--.they- get- you into trouble . " or (b) "Wei 1 , I'm not sure . People don '-t^ u^sual-ly- -• 
at least, agree on what 'bad company' is; ther^.-fore it depends on the meaning for 
a particular person. T guess most people, who are .conformists, might say so called 
bad company,' mjpjr. influence or coerce an individual into unlawful , possibly im- 
■^Qral.,-^ac-t .<^.r.^,.Mc*Z^:^ ; i tu;v4vr s w o n 1 d - ■i^ civc full c rcd i t ~4-n~-th<^--fatXS€-^^rifl g Manual* - 
however answer (a) is d irect , almost aiitomatic and association-1 ike, and efficient, 
while answer (b) displays greater awareness of alternatives as well as qualifica- 
tion and, in a real sense; relative inefficiency of verbally producing a "correct" 
answer. In ego psychological assessments, item-by-item analysis of the test per- 
formance, including language, and overall patterns of subtest scores, give the 
clinician a picture of the strengths, weaknc.^ses, and the :itylistic qualities of 
ego functions such as memory, evaluation, concept formation, attention and con- 
centration, anticipation and planning, and delay and control of action and speech. 

Cognitive controls aro broad strategies of perceptual and cognitive adaptation. 
The specific controls which have been explored include (a) constriction-flexibility 
(the capacity, to ignore irrelevant cues); (b) level ing-sharpening (the degree to 
which successive experiences blend into each .ovher or remain discrete); (c) toler- 
ance for unrealistic experiences fi.e. e.xperic;:ces contrary to knowledge of the 
actual situation); (J) scanning (the extent to which attention is systematically 
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deployed to many aspects of a situation); (e) equivalence range (the jireadth and 
zvrrnrrr.'MXxnib&^'TrOi ^.i^a v^&pries^,u3,e^^ PJ]i j__ . C f ) / i ® ^ ^ t i 9 u 1 a t i o n X'c s s e n - 

tiklly idei>tical to Wit kin's [1965] field d epe nd e n'c e 71 nd epe hdih 6'^"lIiWn^i oftj ^~--r 
Cognitive styles are thought to represent relatively unique combinations of 
specific controls. Cognitive controls have been related to 'more specific intel- 
lectual abilities (Gardner, Jackson, and Messick, 1960) and studied longitudin- 
ally (Gardner and Moriarity, 1968). 

One conceptual framework for both cognitive controls and language behavior 
is the psychoanalytic theory of thinking (Rapaport , 1967A, 1967B, 1967C) . Since 
there is inevitably some delay in satisfying the infant ' s drives , 1?he theory 
holds that the infant resorts to "hallucinating" to obtain „an illusor;^, b6t 
partitilly gratifying, experience. It is as if the infant "fools himscllf" fhat 
. his tensions have been reduced. One need not think of "hallucinatory" experi- 
ence as necessarily visual or clear, but as a vague sense of well being. .Grad- , 
ually, through maturation and experience, . the infant begins to develop notions 
of how means-end relationships actually work in reality (spatial, temporal, cor- 
relational, etc.) (Rapaport, 1967A). j 

Rapaport (1967B) suggests that there are aspects of the capacity to acquire • 
and use language which all individuals (at least within a subculture) share, yet, 
clinical observation as well as cognitive control research suggest that individ- 
uals with presumably different styles tend to process and use language in 
characteristically different ways. If he is accurate in his assertion that al- 
most all individuals attain the capacity in adulthood to produce most of the 
basic forms in the subculture' s langua«?e, then differences in characteristic ver- 
bal expression may jn part result from, or at least be associated with, differ- 
ences in cognitive styles. That is, certain cognitive controls or stylistic 
patterns nay be associated with an individual's tendency to employ certain types 
of rules and, consequently, certain types of surface structures. " Exploring these 
processes and relationships in detail then, would seem to be an important psycho- 
linguistic task which would have clear clinical relevance. 

Jhere have, however, been some research attempts to relate cognitive con- 
•trols specifically to reading processes if not to other aspecti of larguage. 
Santostefano, Rutledge,- and" Randall (1965) studied scanning, contstriction/ 
flexibility, and leveling/sharpening in groups of eight- to twelve-year-olds 'with 
either a current reading disability (average of 1.5 years behind on the BoteL 
" Reading Inventory) or no disability. iVhile no differences were found between 
groups for two of the cognitive controls, poor readers tended to be significantly 
more toward . the .constricted end of the constriction-flexibility continuum. The 
authors concluded that "one cognitive mechanism crucial for reading is concerned 

with processing information in the context of distractions and with an individ- . 

ual's ability to. withhold attention selectively from irrelevant and intrusive 
Information" (sec c.l.so Gibson and Levin, U)75; Ross, 1975). Pour readers 
lacked this capacity for flexibility. 

T n^; t ^' ^ t T ^ g ^ ivo — r 1 n t i nn c;h i n n f f i n 1 rl 1 1 c> pondpnc e/ jnd epcndencjp^ in g 

comprehension (on the Sangren-Woody Reading Test) , Cohn (1968) found that fiold 
independence in sixth graders correlated significantly with four (out of eight) 
apsects of comprehension, those aspects which Cohn interpreted as involving the 
• ability to articulate and actively restructure material. Other aspects of compre- 
hensions which Cohn felt heavily involved experience or reliance on authority, 
failed to correlate with field independence. 

Some other variables of individual style, besides ther.e psychoanalytically . 
based cognitive controls, have been investigated in relation to reading. For 
example, Kagan (1971j has explored the role of evaluation in pi-oblcm solving 
alon-^ a dimension of "ref lection-impulsivity"--"thc degree to which the subject . 
reflects on the validity of his solution hypotheses in problems that contain 
response uncertainty." Reflective children presumably fear making, errors more • 
than do impulsive children who have little anxiety over giving a quick answer, 
regardless of its accuracy. Kagan (1965) has related this dimension to reading 
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ability. He asked first graders to choose one of five printed words that 
^ matched a word the experimentei^ was speaking. Reflective children took more 
""ITiflieT • sTs^we 1 1 'jnMa^f e wot crtots"-; ' i n "eomparis ort'-w Inipu mV(? ^ chil dren- and' ^- 
tlas was a factor even with "verbal ability" controlled (Kagan, 1971). A 
year later, the same reflective children made fewer errors than the impulsive 
children in reading aloud. Kagan notes that many of the impulsive children»s 
errors were characterized by misreading of closefy similar words, such as truck 
.for trunk. 

Another aspect of individual style which has been explored is that of 
categorization preferences (Kagan, Moss, and Sigel ,., 1963) . For example, children 
using 'analytic!' concepts tend to categorizd' a collection of elements on the 
basis of a subpart that the elements have in common. In relation to reading 
Serafica and Sigel (1970) found that boys with reading .disabilities tended not', 
to use an "analytic" approach to reading. 

A ^more recent and elaborate study (Davey, 1.971) has examined the relation- 
ship or an analytic" or "nonanalyt ic" style to reading errors in achieving and 
underachieving reaaors. Davey took groups of achieving and underachieving fourth 
grade boys and cross-classif ied them into "analytic" and ♦'nonanalvtic"' subgroups 
on -the basis of the Sigel Conceptual Styles test; All subjects weie then given' 
an oral reading Lnventoi^y and errors counted and coded:. Among achievers reading 
errors that were made produced little change in the meaning of sentences; however 
analytic achievers were less likely to rnal^e punctuatipn errors than nonanalytic 
achievers,. perhaps suggesting that they do focus on small details and subparts of 
a sentence. Aniong underachievers , ecrors that were made tended to. result in 
change of meaning. But it was found that analytic underachievers depended unsuc- 
cessfully on s.nall graphic cues (perhaps giving these fragments- of information too 
much weight and thus "missing the point"). Nonanalytic underachievers tended to 
overuse contextual cues, and misunderstood in this fashion. 

Kagan has suggested that "analytic concepts increase vith age in part " - 
because older children often pause and reflect longer (Mussen, Conger, and Kagan, 
1,969}, as well as because Qf categorization preference-. . lliere may be some com- • 
plicated interrelationship of analytic and reflective styles such that their co- 
occurrence facilitates the acquisition 'of reading skills at a stage where reading 
heavily relies^ upon perceptual c^iscrimination. In relation to this type of 
approach, Athey (1970, 1976) has concluded that the parameter of cognitive style 
might, prove to^ be among the more important variables of the working system for 
readinp. 
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Language behavior has special relevance for the Work ' of .the nsychotherapist 
and psychodiagnosticianv This paper has attempted to explore relationships 
between research on language, and clinical practice and* research, in two major 
areas; (a) problems of communication and;meaning (particularly in psychotherapy) 
and (bj issues in the assessment of individual styles. In both areas, relevant 
literature was reviewed and suggestions for further research were made. With 
regard to communication and meaning, it was concluded that a psycholinguistic 
approach would' have an important contribution to make to the events of psycho- 
therapy concerned with the conceptual meaning of verbalizations, but less rele- 
vance to problems of symbolic meaning. With regard to assessment, it was indi- 
cated that cognitive 3tyle would be an important concept .common both to the work 
of clinical evaluation and to the study of language behavior. 



The Role of Intention in 
Reading and Tliinking 

University of Delaware , 

Humans possess a natural propensity to inquire, and early in life the role of 
intentional action and the consequences of that action begin to shape a person's 
intellective structures. Students can and should be taught to perform as criti- 
cal ^nd creative persons .possessing a solid cognitive bedrock, something 
flexible and plastic and. yet consistent and enduring. .. (Flavell , 1963).** If it 
is accepted that critical, creative, and versatile reading is a process akin 
to thinking, then instruction that will best achieve) such goals is needed. The 
implications and relevance for education in ijeneraj/and -reading instruction in 
particular, are considerable. ^ 

Effective instruction must require stud^irts to pin dov>m their own problems and 

J^aiaelth^jj.jpy^.qutjstions, to^locat^ materials r- to find answers, and-to-weigh 

evidence and determine its .value. So, as children mature they- will achieve a 
•clearer grasp of; reading dynamics, and be versatile, critical, and creative think- 
i'ers. All this is accentuated by the fact that as Sigel and Hooper (1968) say, 
•**people display ... special manifestations of a general human need to. construct 
.invariants from diverse psychological inputs." 

PUPIL AND TEACHER QUESTIONS 

It is significant to note that a basic element in strategies for learning is 
-intenti,on. Similarly it is the "tourpose of a reader that determine' - t only his 
rate o# reading but al3o the nature and depth of his achievement. 

The reading-thinking process must begin in the' reader's mind. :iv. must raise 
the' questions or if he accepts questions someone eloe raises, then he must make 
the questions his own tiy speculating about likely answers. The responsibility and 
the tyranny of . '^fi right answer-' belongs to , the reader. 

Strategies -of .thinking must be learned and therefore must be taught. This is 
done in wKat P^aget (Duckworth, 1964) calls pr^.-.-okod learning situations--situa- 
tions imposed by a teacher (or someone > with respect to some didactic point and 
limited to a single problem or a single structure. The acquisition of strategies 
for effective reading-thinking depends very much on the teacher and the teaching 
techniques *-usedv - The teacher must be dedicated to the proposition that reading 
i% an intellectuaivpt^ocess requiring the ability to make decisions and^^deal 
with alternatives.^ What is done to promote critical reading, regardless of 
level, is what makes the differences Said differently, children can be trained 
to be thinking readers at any level. 

Ennis (1962A, 1962B) has said that critical reading is the use of critical 
thinking in the act of reading. Russell (1961) maintained a similar position and 
iilefined critical thinking as a three-factor ability*; He included an attitudinal 
factor of /"'questioning and suspending judgment, a functional factor of logical 
inquiry and problem solving, and a judgmental factor in terms of seme norm or 
consensus 

A "Significant study by Taba, Levinc, and Elzey (1964) was' concerned with 
teaching strategies and thought processes. Her multidimensional analysis of 
classroom transactions in terms of measurable changes "Tn levels of thinking had 
sefyeral advantages. Results showed that children can learn to make inferences, 
to genera:iize, atnd to make logicrdl assumptions if they-receive systemati-G ins true-- . 
tion. The onormous influence of teacher behavior on the thinking of students was 
most impressive. 
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A comprehensive study done at Ohio State' Uriivers ity (Wolfe, Huck, and 
Kiiig, 1967) attempted to determine whether or not children in the plemeiltary 
gr ades could be taught to road critically. , Bloom's (1956) approach tc^ ways of 
• ; otSlel^ing'IctToSa dCT^e 1 opment of a cluss if ic^Atibn syitew' for 

•'teachers' vprbal behavior, and Guilford's (1965) .structure of the intell;ect 
jproved' irs'eful ^n determining the separate types of pupils' thinking. Results 
indicated that teaching critical reading is feasible to children of both se\j:es, 
and that achievement is influenced by intelligence, general reading ability,, and 
persblKality . ■ Al.?o that t'isaching skill--especially the ability to ask questions 
and interpret pupil responses--wab a key factor (Wolfe, Huck, and King,* 1967). 
In this latter respect it is interesting to note that Gallagher (1964) 
showed how the questions a teacher asked determined the kind of thinking the 
student did. 

Suchman (1960, 1961) has been experimenting with the teaching of strategies 
and tactics of scientific inquiry to children and has devised a method known as 
inquiry training. Me states that.' inquiry is "the pursuit ox meaning" and his 
major emphasis appears to be on the means by which knowledge is acquired. The 
function of "directed thinking" may be defined as "to convey to us the solution 
of problems," In so doing directed thinking involves both epistemic behavior 
anc symbolic behavior. Such thinking is launched by a "felt difficulty," a 
problem, a question, a conflict, uncertainty or disequilibrium and is, in turn, 
motivated thereby. The native propensity of the mind to ask "why" from age 
three on and its compelling force are still far. from understood psychologically 
or physiologically, but therb seems to be little doubt about the potency of the 
desire for equilibrium in the function of learning and thinking and their respon- 
sibility for adaptive change. 

REGARD FOR THE ROLE OF INQUIRY • ' - 

Jacques Monod (1971), Nobel prize winnor and director of the Pasteur Insti- 
tute in Paris, in his profound book chance and Necessity advanced the basic 
premise of the scientific method by saying that nature is objective while man as 
an intelligent human being is projective. Thus by reference to man's^own 
activity--conscious and projective, intentional and purposive--the artifacts he 
makes are products of a conscious purposefulness as opposed to the products of 
nature which are neither planned nor purposive. Every artifact,, (word.^ or thing) 
is a man-made product endowed with a purpose or project. resulting from the appli- 
cation of forces exterior to fhe" object itself, A hammer or the word hanimer is 
man-made and attests to a conscious and rational intention. The object hammer 
or the word hammer as either an artifact or a construct for an, artifact, has 
about it the structure and connectivity of knowledge and ran,^<Q tn gp^ay , 
one to spin ahead of hammer to predict how it will or miglit-be used. These are 
ways one may predict, interpolate, and extrapolate. Without such artifacts, 
knowledge would not be what it is. 

Implicit in all'^this is the concept of Intention, with self-imposed direction 
Action and purpose represent the core idea and impose a selectivity, a biasing 
effect on our knowing Jnd on our uses of knowledge. Intention in thinking, 
like purpose in reading, is crucial to_comprehension .or functional understanding. 
Thus it is tim-^ly to do as Bruner and Piaget 'have done~-to" turn back to when the 
child first learns the rudiments of achieving his intentions and reaching his 
goals. "Enroute he acquires and stores information relevant to his purposes. In 
time there is a puzzling process by which such; purposeful ly organized knowledge 
is converted into a more generalized form so that it can , be used for many ends. 
It then becomes 'knowledge' in the most general sense--tfanscending functional 
fixedness and fjgocentric limitations (Bruner, 1971)."- 

._In brief, the tools provided by a cul.t:ure as well. as man's insatiable urge 
to see canse--^and-.ef feet, to note means-ends relationships, are predicated .on 
intention and direction ^ The object hammer expresses purpose which it exhibits 
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in its structure, and man's i:rgc to use it can provide many creative examples of 
functional adaptatIon--to beat, to throw, to prop up, to decorate. Similarly, 
the word hammer has both semantic and syntactic variability that tho richness of 
language can represent--the hcxmmcr, to haimor, hammer down, hammer homo, 

- "Edmund BurkC' Huey said that when, reading. w(is. done for the attainment of the 
reader's purposes, it became excellent practice in the highei thpiight* pfdcesses, 
The feeling for valuQS and the clioosing of the relevant lequires, he said, a 
~meirtirt'-tH:5c4j^Hiie'»tKiat-4'fr.'-^'v^ training^of judgment (llia\v, 

1908)." He went on to say that "real reaUi^ng" whereby tho reader actively and 
sympathetically follows the ins and outs of an author's iijtentions, his fidelity 
to truth, his accuracy, and rr.othod, "...cannot but train the mind to modes of 
functioning that are similar vo his Qliioy , 1908)," ' 

If it is accepted tha;t reading is a process, a way of thinking, then the 
interpretations provided by Arthur Gates add aa astute dimension, "Reading is,,, 
essentially a t'loughtful process,,, a complex organization of patterns of higher 
mental processes, ,, and should embrace all types of thinking (Gates, 1949),," If 
one adds the perspectives of the somanticistSt. wc note that to read one must not 
only be concerned with scientific objectivity (sy^'jvtematic observation, .tested 
assumptions, evaluated experiences) but also with the adjustment or emorioflal 
balance of people. For as C,K, Ogden and I, A, Richards (1946) say, ",,,uiYder- 
standing the process of interpretation is the beginning of wisdom," 

In brief, then, it appears that reading is a mental process akin to thinking. 
Or to state it differently, critical reading is akin to reflective or' productive 
thinking. One mu.st also allow for the fact that reading can be done for vague, 
unclear affective reasons and/or for unregulated thinking. Thus, reading can be 
done at various degrees of sophistication both for entertainment and learning. 
Likewise, thinking can be either regulated or largely unregulated, Wlien reading 
to learn is required, the reading-thinking process must be productive. When read- 
ing for entertainment, the reading-thinking process can be largely unregulated, 
varying with the amuunt of involvement desired, 

I have defined critical reading as a means of Judgments based on values and 
a choice of the relevant. To make decisions and deal with alternatives requires 
mental discipline. In essence the dimensions of critical, creative, and versatile 
reading are: Ability to actualize concepts and intentions; alDility to sift inform 
at ion and determine its relevancy to one's anticipations as well as tO actively 
follow an author's intentions and fidelity; ability to deal with constraints and 
invariants in terms of goals being sought; ability to maintain in dynamic equilib- 
rium the personal components of convictions and inclinations; ability to accept 
responsibilities involving choice and volition among different options and exer- 
cised on the basis of consequences; and ability to internalize the knowledge 
gained and use it in other situations. 

Psychologists similarly place a high premium on. the role of "intention" in 
thinking. Vinacke (1952) says that thinking as. behavior always occurs in response 
to some stimulus. If no particular response is required the thinking may be more 
imagination than reason, but if a particular response is possible and is required, 
the thinking requires more reasoning than imagination. Hence the selective 
factors that channel thinking are crucial, 

Wertheimer (1959) said that to get to the core of the problem, the magic 
key, thinking, is concerned with ends and "...in real thinking the functional 
meaning of an item.,, that meaning which changes as thinking advances is of utmost 
importance," Thus productive thinking is conceived to be a dynamic, fluid process- 
concerned with ends (Stauffer, 1969), 

John Dewey (1933) considered only reflective thinking because it emancipates 
us from merely impulsive routine activity. Thinking enables us to direct, act, 
know, to".,. act in a deliberate and intentional fashion (Dewey, 193.3)," His 
first step in how we think was a "felt difficulty" or as he said later, "1, sug- 
gestions-in which.tbe^mind leaps forward to a possib^ie solution" and 72. an 
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intell'ectualizatiop the dif f iculty . . . into a problem to be solved." David 
Russell (19S6) leaning heavily on Dewey listed as his second step, "the orienta- 

. .... tion or iuitja: cii.;CwLiun of the thinking is established." 

It se^*TS a ready conclusion that among varied scholars, the role of inten- 

• tion /yr direction or inquiry is of first order imporcanco in thinking. It per- 
mits one to d>'?ct-hi3 activities witli foresight and plan according to ends in 
mind or objectives of which one is aware. 

MANIFESTATIONS OF INTENTTON AND GOAL SEEKING 

ff Observations of infants in the sensori -motor phase of life provide informa- 

tion about how children first acquire ability to achieve intentions and reach 
goals and/or use knowledge as a guide to purposeful action. A month-old baby 
(Brunr^r, 1971) may stop sucking the nipple of a bottle when a moving object 
^._'_l?t^ll?5.AiA,.ej:e„..a^^^ .Later-,-a first form of behavior- 

al integration occurs as a new principle between- sucking and looking develops and 
::uppreBsion is replaced by a system regulated by orderly succession. At four 
, months of age an infant is likely to develop a "place-holding" activity as he 
mouths a nipple rhythmically but does not suck while watching a lively visual 
stimulus. Thus the rudiments of dealing with a range of options and part -whole 
relationships is being pieced together. In brief,, this suggests that a plan 
exists- "in tlxe mind" of thc: person acting and influences the sequence of events. 
Thus, early in life thc role of intentional action along with the consequences of 
that action begin to shape a personh competence to comprehend or benefit from 

, knowledge and b e j pf gulri^^^ fh^^^fr }^.-' — - — ■ '• —"-"^^-^ 

Wallach (1965) in discussing means-ends b-havior says "it is no accident 
that the use of mean to secure goals become, observable at approximately eight - 
months, for it is around this time that the child becomes adept '^t categorizing 
both familiar and new objects in terms of their response-defined uses... prior to 
- this age^ny. associative linkage between a response and some environmental effect 
is sufficient to lead the child to repeat the response in the apparent expectation 
of repeating the effect, regardless of consideration of spatial proximity." 

By the end of the sensori-motOT period a child is able to attain his practi- 
cal aims, albeit limited to the tim- and space restrictions of the immediate per- 
ceptual present . Object permanency (invariance) or the recognition of "kinship 
of continuity" in things becomes a general acquisition prior to the use of 
I : language but clearly reflecting the role of experience in his problem-solving 

deeds. Thought rooted in action is directed by the infant toward ".., success in 
/ his manipulations (from the cognitive point of view) and toward personal satis- 
faction (from the affective point ojf view) (Sinclair-DeZwart , 1969)." 
~ry:JS*^^lTT"tiW the? "child Ue^^^ of "representation as well as language 

symbols to express his understanding of coordinated action-schemes. A child 
^^i : pushing a small sheil along the cdgb of a box saying "meow" is using both the shell 
and the "meow" as signifiers. The. former signifies by resemblance and the latter 
by: imitation. Now the stream of acjtion ?nd the stream of language begin to con- 
^ verge and in effect each person Jevblops a theory of language consisting of an 
^infinite number of phonetic-semantit percepts or of sound-meaning correlations. 
3AII this the child does withuut explicit instruction and without being exposed to 
:a uniform "course of experience (ChUsky, 1971)." Linguistic evidence indicates 
that this generic tendency for langliage acquisition is an active process. Acquir- 
. ing the complex web of thc syntax of language reflects the: categorizing tendency 
'..of the humvnn mind. It also reflect|s the means a culture provides^ 



Dey^iopment, from approximately 
.,.1963). shows conservation of propert 
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the third to the eleventh year (Wallach, 
:ies across irrelevant changes: amount ^ weight, 

xw.tfiw.., cAiwa, number,- and duration whereby the underlying 

cognitive achievements reflect an ability to.hypothesize and make decisions. A 
/ critical variable overcome during this time is do ;> .ance of momentary perceptual 
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impressions. As the child matures and organizes objects into hierarchies of 
classes, or sorts them in terras of increasing values of som^j attribute, perform- 
ance seems attributable to an increased ability to consider hypothetical possi- 
bilities and to their systematic analysis by testing. His thinking begins with 
an -attempt to for.aulare 'po's'si'Bre solutions to a problem and' then determine which 
one is correct . 

White (1965), in his discussion on probability Learning, notes an increas- 
' ip.g persistency to. find a pattern and order that may result in a winning strategy. 
He also speaks about individual differences in cognitive styles. "At root, they 
appear to be differences in impulsiveness, attehtiveness, and the ability to focus 
closely on the environment." j 

In his insightful paper reviewing Piagetian theojries^ Kohlberg (1968) ex- 
plains h(iw the theory is based on the premise that co^itive and affective struc- 
tures emerge from and are fostered by the interaction; between a child and his 

~envii^hinent~" The Implication is~"tKat~0ptlmal— devetopm^^ c requires optimal- bai- 

ance between behavior structures and psychological enyironmental structures. Then 
he adds that, "from birth, there are inherent motives! for cognitive activities, 
but these motives, too, undergo structural change in development." 

In a discussion of the relation of the structuire? of an experience of a child 
with a behavior structure Kohlberg (1966) says, "Piagj'et (1964) has termed such an 
analysis an 'equilibration' rather than a 'learning a!nalysis' . . . such analyses 
focus upon discrepancies between the child's action system or expectancies and 
the experienced event." 

Kuh ' iberg as v^fll as -IVhllrc "tcj^ sus i Tidividual differences in cognitive-deAfelr- 

opment and makes a special point of the fact that a child .'s focus indicates a dif- 
ferent structure or organization than the adult's rather than a. less complete one. 
Similarly, Beswick*s "Cognitive Theory of Individual Differences in Curiosity," 
(1971) stresses individual differences 1 "Individual differences in curiosity are 
seen to be a function of both category system characteristics and differences in 
the coding operation.. The relevant differences in the coding operation are tliose 
which arise when there is some difficulty 6f coding. .. the coding will involve a 
corresponding degree of one or both of two processes of modification: assi;. Ll- 
ation and accommodation (Beswick, 1971)." A category system represents previous 
learning with' conceptual conflict a necessary part of a coding operation. A 
curious person is one who develops strategies for dealing with uncertainties which 
are associated with "an ambivalent expectation of excitement." The higher the 
Curiosity, the greater the tendency toward perceiving the environment so as to 
increase the probability of coding difficulty. Thus, '"the strategy can be viewed 
as instrumental or purposive." In summiiry, P^^swick says, "the empirical findings 
are generally in support of a theory of- curiosity as a preferred cognitive 
strategy consisting of an acquired predisposition to incre:ise, prolong, and 
resolve conceptual conflicts." 

Berlyne (1965) holds that curiosity is explained with reference to conflict 
which IS a product of uncertainty and the strength of competing responses. "When 
directed thinking is used effectively for the relief of -conceptual conflict, it - 
seeks information without bias." New material should te presented in such a way 
that "...it challenges the child's existing beliefs and expectations and makes 
him sensible of the gaps and inadequacies in his- present knowledge structures." 

In concept attainment, the formulation and testing of hypotheses are crucial 
(Bruner, Goodnow, and Austin, 1956; Klausmeier and Harris ^ 1968; Klausmeier, 
Harris, am' Wiersma^ 1964). In the experiments described in the 1968 report, it 
was eviden- I t past , experience of a subject influenced hypothesizing strongly. 
It was alL. . dent .that hypothesizing is done in a systematic, predictable 
manner in .tempt by the subject to deterriine a correct cue for responding. 
As Miller et al said earlier, after a subject receives instructions he develops a 
vague plan, and then his intention to complete the plan keeps him at a task Tint! 1 
a correct hypothesis is offered (Miller, Galanter, arid Pribram, 1960). 
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^l)"rief, then, while this, literature search is by no means thorough, it 
docb provide insight into early manifestations of intentions and siibsequent 
developmenr, Planb or intentions o- strategies seeFi to exist ••in the mind" of 
persons ^jcing and th^jy are Lnfluc, jd by expectations and associateu uncertain- 
ties along witii the ccnsequcnces of an action. Gradually, motives undergo chan^j 
in developniont' from tlie scnsori -motor periou of aim attainment governed by the 
perceptual p:'e5':::t, to the pre-operntional and operational stage wit 'i thought 
and intenti..?. rioted in reflection aua an increased ability to consider hypothet 
"^c.il possibilities. 



Efficiency in Beginning Re<idin9: 
Possible Effects on Loter Cofnpfehension 
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No controversy in the field of reading is as .per^u^ive tl^.^'t sf.^rounding the. 
problem of the most efficient methods for reachiii^ decoding. Aos\ of the dis- 
cussion has centered around the relative merits 'looK^sa/" and phonics. The 
arguments concern which of these methods should \fx^ chQscn, or at lea:'. t^- which-- - 
shall receive the greater iphtisis. Perhaps the viW^r5 ,\x-^- wrong L'^cause the 
original queirrion was inap' :opriate. 

As a historical matte , we have proceeded fro»n o^ie choice of skil.i/em- 
phasis .0 anc^her, proceecing successively in tlii::^ Ce?ntU)ry from a phonic 
approach to v look-say approach to a fairly recent u^e context clues. It 
ha*, been recognized in iccent yearfi that depcndoflc^ upon an/ one single strategy 
for decoding may be inadequate. In seme c lasses, children are taught rtiore than 
'one decoding strategy. If one strategy does not V^rR, the child is t9ld, try 
another decodini? strategy. This practice. of pro^^i^ing choice of strategies 
is certainly superior to giving a child only a si^i^le st:t»atcgy, but has a 
serious^ flaw, which will be explained later. 

LIMITATIONS OF INDIVIDUAL STRATCGI'^vS ' - ' 

Phonics as a single procedure has some wcLl^k^iown p):oblems. First, the 
Dnplii^h orthographic system in man>' cases gives ^^ relatively minimal indi- 
cation of thr pronuuviation of a given word. PTf^b^ibiy &U spellings can be 
termed as ^'regu^ai" if one investigates their stHJ^tux^e and derivation suf- 
ficiently, but a first grader cannot, of course, expected to have all of 
r.his knowledge. A second problem is that there .ar^ nUni(?):ou5 homographs in the '■ 
English writing system. Phonics gives no clue iJS to whi-ther a i?aii is an 
obj-^ct to be used in playing a game or, whether it ii> a d^nce-" 

The meanings of words can be identified witli prcCi5.ion ^nly in the con- 
text5 in which they occur. Thus, context \s am^^^Onti^l clue to precise de- 
coding. However, it still is true that iiaajc a3)(l^^vJii.te.-^Qr...,t/e^^ 

serve interchangealft e semantic and syntactic tu^i;t:ions, With context alone 
giving tht reader no indication of which is the y^^rect choice . 

Ucpcndence upon a look-say or configuration^"^ lucs ajjproach entails the 
memorization of words through repetition. The ])r^^lcni for initial reading 
is t>at this gives no help in the decoding of uji}i^i<3Wn wo):ds, 

l-inally, there are those practices which ai:C ^pparCTitl/ helpful in begin- . 
ning reading, but which JiKiy actually hinder matiif^ read i Tig . For instance, one 
Tiiay learn, certain phpn'iV/procedures for **soundiii[| ^Ut** l^Tgc numbers of words 
and may therefore app^an to be a very successfu I b^p.inni^ig reader. Ilowpvet;' 
this sa.f^c sounding-out procedure is an extremely' ^ Iciv; , iTiefficient barrier to 
comprehension when it is used as the means of att^^fiing Ciach Word tfiat is met. 
As a result of this practice it is not uncommon th^t pri>nar/ grade teachers 
ari; considered to be very competent because of tlJ^ apparent success of their 
students, but intermediate grade teachers find tlJ^t t^^e children are not, suc- 
cessful in ^'content areas,** a direct result of tli^ "succcis^i^^il" instruction 
which vas used in the prin^ary grades. Through liiib-it, thCi C'^dcv uses mediating 
proccs ;cs for the recognition of each word--pro<:(?^sos which should -long since 
■have become unnecessary and which are stumbl ing.^ M«^cks r^ithcr than aids (Smith, 
I97i:. ; . . 
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A COMBINATION OF STRATEGIES . 

From the preceding discussion, it should be clear that words cannot be 
successfully decoded with the use of a single decoding strategy. As shown above 
the. practice of using any single strategy leaves too much opportunity for error. 
The only procedure that can essentially eliminate possibilities for error is 

- the use of combined strategies (K.>S„ Smith, 1973). As noted earlier, the use 
of a choice of strategies is an improvement over dependence upon a single de- 
coding strategy. Nevertheless, the choice-of-strategies approach still leaves 
an unacceptable w.argin for error since a child merely tries one strategy, then 
another, rather than using them in combination. In a sentence sUch as 'UVe 
played a game of there might be a considerable range of words consis- 

_Jt en t_wijb h_tjii?„_^ 

pool, basketball, football, baseball, etc. If however, we note that the first 
letter is a t, then the only possible choice from those given is tennis. If, 
of cpurse, the initial letter is' i?, then further graphic information would have 
to be utilized. However, it would-be inefficient to use more graphic infor- 
mation than necessary in oj.jr to be certain that one had made the correct 
choice. If this sounds like a guessing game, it is, but it's guessing with 
corroborative data (Freeman, 1973; Goodman, 1968, 1976A, I976B).. 

In a study conducted with college students to determine the amount of 
accuracy attainable through the use of context in combination with various gra- 
phic clues, we used children'.- books in grades one to eight from a variety of 
content areas. We deleted every seventh word, thus providing the reader with 
some 86 percent known words, and then asked students to fill in the .blanks. It 
was not our purpose, at this point, to determine how well children use such in- 
formation.; Rather, it was our purpose to determine the extent to wtdch such in- 
formation was available in the text. 

The table on page 58 shows that with firs:, grade materials, one can achieve 
at least 96.1 percent accuracy through the use of only the initial consonant in 
combination with context. This percentage drops off as the choice of words be- 
comes greater in the higher grades. Nonetheless, one can achieve pi "word iden- 
tification'' accuracy level of approximately 80 percent or^ 'better through the use 
of only context and the initial letter for the whole fi* -.r.-throug'i-eighth-grade 
range of materials used in this study. 

This does not, of course, imply that skills beyond the use of context and 
the initial consonant or vowel be ignored, instead place the emphasis in be- ' 

ginning reaxi ing on those strategies that y ield the greate^^t^fTij^LLei.-' l£, 

as argueH" earlTeF, it is the' case that the meanirgs of words can be precisely 
identified only in the contexts in which they qcccir, then it becomes clear that 
the use of context in combination with the initial consonant is sufficient for' 
accuracy in decoding in the overwhelming majority -of cases. Furthermore, witii 
this combination-of-strategies approach, a child is trained to use the graphic 
infonnation necessary for the ''elimination of error, rather than trained to 
laboriously sound out words unnecessarily. It is. therefore, ouggcstcd that 
children be trained in kindergarten and first grade in the use of context oa an 
oral/aural plane. Some materials useful for this purpose are Holt, Rinehart 
and Winston's Kinder Owl and Little Owl series, and most of children's poetry. 
As a child begins tb read, his earlier oral/aural training in the use of con- 
text -will, enable him to feel comfortable with the use of context foir. decoding, 
ari as soon as he leam^ some initial consonants, he can begin to use a combin- 
ation of strategies. 
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